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AE>  FERE  1 S  E  MENt. 


HP  HE  following  Propofals,  alt  ho*  former- 
^  ly  publillied,  are  inferted  with  a  view 
to  exprefs  the  purpofes  for  which  the  ap¬ 
proaching  meetings  are  to  be  held. 


J^Octqr  Higgins  of  Greek  Street ,  Sbho^ 
encouraged  by  the  Literary  Noblemen 
and  Gentlemen,  who  have  fubfcribed  to 
his  Courfes  of  philofophic  and  pradlical 
Chemiftry,  add reffes  the  following  Propofals 
to  the  patrons  of  Natural  Philofophy  and 
ufeful  Arts. 

PROP.  I. 


That  fifty  philofophic  and  literary  Gentle¬ 
men  do  concur  in  promoting  experimental 
enquiries  into  the  Elements  of  Matter  and 
Laws  of  Nature,  and  fuch  other  fubjedh 
as  are  moil  important  in  Natural  Philofo* 
phy,  Chemiftry  and  Arts: 


That  until  better  rneafures  can  be  devifed 
and  agreed  on,  the  Plan,  offered  in  thefe 
Propofals,  be  adopted  : 

UI. 


That,  as  the  Elaboratory  of  Doctor’ 
Higgins  is  already  provided  with  a  confi- 
derable  apparatus,  and  feveral  neceffary  ac¬ 
commodations  for  the  abovementioned  pur^. 

B  poles 
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pofes  ;  and  as  he  hath  manifefted  a  difpo- 
iition  and  attention  which  recommend  him 
on  this  occafion,  his  Elaboratory  fhali  be  the 
place  wherein  thefe  enquiries  fhali  be  made, 

and  he  fhali  condud  the  experiments  : 

1 V 

That  a  Subfcription  be  immediately  op¬ 
ened  by  Doctor  Higgins  for  the  purpoles 
exprefied  in  the  foregoing  and  the  fubfe- 
quent  Fropofals :  That  each  Subfcrlber  do 
contribute  ten  guineas  :  That  the  Gentle¬ 
men  who  are  de  (irons  to  fubfcribe  do  give 
the  earliefl  notice  thereof  to  Doctor  Hig¬ 
gins  •,  find  that  the  Subfcription  be  doled 
when  fifty  Gentlemen  fliall  have  fubicribed  : 

V. 


That  the  firft  general  meeting  of  the  Sub- 
fcribers  be  on  Monday  the  13th  of  Novem¬ 
ber  1775,  at  feven  o'clock  in  the  afternoon, 
in  the  Elaboratory  abovementioned  •,  and 
that  they  be,  every  other  day,  for  three 
months  thereafter,  at  an  hour  to  be  ap¬ 
pointed  by  the  Subfcribers  at  the  firil  meet- 

ing:  • 


That  previous  to  thefe  meetings,  Doc¬ 
tor  Higgins  do  appropriate  an  hour  every 
day,  from  ten  to  eleven  o’clock  in  the  fore¬ 
noon,  to  hear  the  fentiments  and  receive  the 
inftrudions  of  the  Subfcribers— -the  month 
of  July  only  excepted  ; 


That 
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VII. 

That  Doctor.  Higgins  fhall  precifely  at 
the  hours  to  be  appointed,  open  each  of 
thefe  meetings  with  a  Difcourfe  in  the  Di¬ 
dactic  Form  :  That  in  thefe  Difcourfes  he 
fhall  introduce  the  Natural  Phenomena,  the 
illuftrative  obfervations  and  experiments  of 
Phiiofophers,  Chemifts  and  Artifts ;  and 
particularly  his  notions  and  experiments 
concerning  the  Primary  Elements  and  the 
Properties  of  Matter. 

That  by  bringing  into  one  view  what 
hath  been  hitherto  difcovered,  together  with 
a  coniiderable  number  of  fuch  new  and 
conclufive  experiments  on  thefe  fubjedts,  as 
he  hath  deviled,  and  as  (hall  be  maturely 
deviled  by  the  Subfcnbers,  he  fhall  endea¬ 
vour  to  improve  the  former,  or  eftablifli 
better,  dodtrines  : 

VIII. 

That  ever/  thing  to  be  advanced  by  him 
on  thefe  occalions,  fliall  be  fupported  by 
obfervations  and  experiments  to  be  made  in 
a  confpicuous  manner  before  the  Subfcri- 
bers,  or  by  producing  the  apparatus  and  re- 
fult  of  fuch  experiments  as  require  much 
time,  and  muff  necdTarily  be  made  during 
the  intervals  of  the  meetings  : 

Q 


That 
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IX. 

That  each  Introductory  Difcourfe  (hall 
not  exceed  half  an  hour,  uniefs  protraCled 
by  very  interefting  experiments  j  and  that 
afterwards  the  time  be  employed  by  the 
Subfcribers  in  communicating,  objecting, 
propofmg  or  devifing  whatever  may  be 
thought  conducive  to  the  purpofes  already 
expreffed  : 

X. 

That  the  Subfcribers  be  at  all  times  ad¬ 
mitted  to  lee  and  direCt  the  operations  and 
experiments  ; 

XI. 

That  minutes  be  taken  of  the  proceed¬ 
ings,  recording  all  that  fhall  be  meritoriouf- 
]y  liiggelted  or  done  by  each  Subfcriber  ; 
and  that  thefe  minutes  be  the  property  of 
the  Subfcribers  ; 

xir. 

That  afliited  and  advifed  by  the  learned 
Gentlemen  who  have  already  fubfcribed, 
and  thofewdio  willpleafe  to  fublcribe  in  due 
time.  Doctor  Higgins  fhall  exert  himfelf 
during  the  Summer  and  Autumn  previous 
to  the  propofed  meetings,  in  preparing  and 
arrano-ino-  the  matter  ot  the  intended  Intro- 

O  D 

duClory  Difcourfes  ;  in  forming  a  Syllabus 
for  the  ufe  of  the  Subfcribers  ;  in  deviling 
inftruments  and  experiments,  and  making 

an 


(  5  ) 

an  addition  to  his  prefent  apparatus,  fuitabie 
to  the  occafion  and  the  abovementioned  li« 

beral  fubfcription : 

FINALLY. 

That  Doctor  Hjggins  ffiall  be  account¬ 
able  for  the  fubfcribed  fums,  in  cafe  he 
fhould  be  prevented,  by  ficknefs,  or  other- 
wife,  from  performing  his  part  in  this  un¬ 
dertaking. 


As  a  conhderable  number  of  Gentlemen 
have  lately  fubfcribed,  who,  though  emi¬ 
nent  in  other  departments  of  fcience,  think 
themfelves  not  {efficiently  acquainted  with 
Chemiftry  ;  Dodor  Higgins,  in  order  to  e- 
nable  each  fubferiber  more  effedually  to 
promote  the  views  of  thefe  meetings,  will 
give  a  Previous  Courfe  of  Pradical  Chemif¬ 
try,  in  which  the  didadic  order  will  be  pre¬ 
ferred.  In  this  preparatory  courfe,  many 
interefting  experiments,  will  be  introduced 
in  a  manner  fubfervient  to  the  refearches  al¬ 
luded  to  in  the  following  Syllabus.- 
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SYLLABUS 

O  F  T  H  E 

DISCOURSES  and  EXPERIMENTS, 

With  which  the  Meetings  of  the  Subfcribers 

‘ 

are  to  be  opened,  after  the  Courfe  of 
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rRODucTORY -  difcourfe  on  matter  in 


J  general,  called  grots  matter ;  on  ‘the 
varieties  and  diftinciions  of  grofs  matter  $ 
on  the  primary  elements  of  matter. 

Observations  on  the  experiments  and  phe¬ 
nomena  exhibited  in  the  foregoing  courfe  of 
chemiftry,  and  other  experiments  which  de- 
m  on  ft  rate  the  exiftence  of  feven  primary  dift* 
tinbt  elements  of  matter,  viz,. 

Earth,  Air, 

Water,  Phlogifton, 

Alkali,  Eight, 


Acid 


Experiments,  obfervations,  and  arguments, 
fhewing  upon  what  grounds,  fire,  the  ethe- 
rial  fluid  of  modern  philofophers,  and  the 
mercurial  principle  of  the  chemifts,  are  to 
be  rejected  from  the  clafs  of  primary  ele¬ 
ments. 

Experiments,  obfervations,  and  argu¬ 
ments,  perfuading  that  each  primary  element 
conflfts  of  atoms  homogeneal ;  that  thefe  a- 
toms  are  impenetrable,  immutable  in  figure, 
inconvertible,  and  that  in  the  ordinary 
courfe  of  nature  they  are  not  annihilated, 
nor  newly  created. 

Obfervations  and  experiments,  perfuading, 
that  the  atoms  of  each  element  are  globular* 
or  nearly  fo  j  and  that  the  fpiral,  Jpicular, 


and 
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and  other  figures  afcribed  to  thefe  atoms, 
are  fibtions  unhecefTary,  and  are  in  confident 
with  the  uniformity  and  fimplicky  of  nature, 
and  repugnant  to  experience. 

Practical  applications  of  thefe  doctrines  ; 
diagrams  conftrudled  in  confequence  there¬ 
of,  and  obfervations  on  the  ufes  and  impor¬ 
tance  of  diagrams  in  the  enfuing  refearches. 

Obfervations  illuftrated  by  experiments 
of  our  fenfe  of  the  foregoing  feven  elements, 
feparately  ;  of  our  fenfe  of  the  union  of  two 
or  more  of  the  foregoing  elements.  Experi¬ 
ments  and  obfervations,  fhewing,  that  the 
poffible  and  known  unions  of  the  foregoing 
elements  ;  and  that  the  pofilble  and  known 
proportions,  in  which  the  unions,  of  the 
foregoing  elements  may  take  place,  are 
more  numerous  than  the  bodies  diftinguifhed 
by  philofophers  or  naturalifts  ;  perfuading, 
that  all  known  bodies  are  really  compofed 
of  one  or  more  of  the  foregoing  elements  ^ 
and  that  all  bodies  muft  be  admitted  to  con- 
fift  of  thefe  only,  until  other  elementary 
matter  is  found  neceffary  for  the  explication 
of  the  natural  phenomena,  and  is  demon- 
fl rated  to  exift. 

A  claffical  arrangement  on  the  table  of 


bodies,  competed  of  two  or  three  primary 
elements ;  which  bodies,  in  various  chemical 
precedes,  not  being  decompofcd,  we  call 

c  hemic  al 
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hemical  elements,  or  the  elements  of  the 
hemifts. 

A  like  daflicrd  arrangement  of  bodies 

^  ,  O 

ompofed  of  two  chemical  elements. 

A  like  ciahical  arrangement  of  bodies  and 
latural  fubllances  compofed  of  many  che- 
nical  elements. 

Remarks  on  the  foregoing  bodies,  with  a 
dew  to  inculcate  fuch  general  knowledge  of 
hem  as  will  facilitate  the  future  inveitiga- 
:ion  of  the  elements  and  properties  of  mat¬ 
er,  &c. 

Examination  of  the  doCtrines  of  authors, 
who  admit  various  kinds  of  attraction,  as 
fo  many  diftinCt  laws  of  nature ;  of  others 
who  afcribe  attraction  and  repuliion  to  the 
agency  of  an  ethereal  repellent  fluid  •,  and 
of  others  who  attribute  the  attraction  of  bo¬ 
dies  to  the  operation  of  an  intermediate 
matter  or  cementing  principle. 

Review  of  experiments  made  in  the  pre¬ 
ceding  courfe  of  practical  chemiftry,  and 
obfervations  authorizing  the  propofal  of  the 
following  opinions  and  the  phrazes  briefly 
expreffing  them,  with  a  view  to  facilitate 
the  enfuing  inveftigations. 

Opinion, 

i.  That  the  homogeneal  atoms  of  five 
elements  repel  1  reciprocally. 

2t  That 
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2.  That  the  homogeneal  atoms  of  two 
elements  attraCt  reciprocally, 

3.  That  the  diffimilar  atoms  of  five  ele¬ 
ments  attract  repricocally. 

4.  That  the  diffimilar  atoms  of  two  ele¬ 
ments  repel  reciprocally, 

5.  That  the  attraction  fubfifting  between 
elementary  atoms,  is  more  forcible  in  one 
direction  or  axis  of  each  atom,  than  in  any 
other  direction ;  and  that  there  is  a  polarity 
in  all  matter  whatever. 

6.  That  there  is  but  one  fpecies  of  at¬ 
traction  operating  with  great  force  between 
the  fimilar  or  diffimilar  atoms  of  certain 
elements *  and  with  lefs  force  between  thofe 
of  other  demerits,  in  gradations,  but  in  all 
affected  by  diftance  and  polarity. 

7.  That  the  attractions  of  bodies  enu¬ 
merated  as  diftinCt  properties  of  matter  or 
laws  of  nature,  are  nothing  more  than  the 
fums  of  the  attractions  of  their  elementary 
atoms ;  or  thefe  forces  counteracted  in  a 
certain  degree  by  the  prefence  of  repellent 
atoms,  or  thefe  forces  exerted  to  the  greateft 
advantage  in  bodies  whofe  primary  elemen¬ 
tary  attractions'  are  ftrongeft,  and  whofe 
primary  elementary  atoms,  are  alfo  arranged 
in  polar  order. 

8.  That  fpecific  gravity  is  not  as  the 
quantity  of  matter  in  a  given  fpace,  but  as 

the 
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:hc  quality  of  the  matter,  or  the  Him  of  its 
elementary  attractions.  Gonfequently  that 
light  bodies  are  not  neceffarily  more  porous 
:han  the  heavieft. 

Obfervations  on  the  phenomena  prefented 
in  the  practical  courle  of  chemiftry,  and 
authorizing  the  following  pofitions  concern¬ 
ing  fire :  viz. 

1.  That  fire  pervades  all  known  bodies, 

2.  That  fire  expands  all  known  bodies. 

3.  That  hre  produces  effeCts  on  bodies 
diametrically  oppofed  to  the  power  and  ef¬ 
fects  of  attraction.— That  it  counteracts  and 
in  effeCt,  weakens,  balances,  or  overpowers 
the  force  of  attraction. 

4.  That  pofitions  concerning  the  univer- 
fal  effeCts  of  fire,  but  extending  no  further, 
and  equally  confident  with  nature  and  the 
doCtrines  of  philofophers,  may  be  interned 
in  any  part  of  a  fyftem  of  natural  philofo- 
phy,  antecedent  to  the  inveftigation  of  the 
caufe  of  thefe  effeCts, 

Of  the  Earthy  Element ,  and  Bodies  confifiing 
of  this  Elat  ter  chiefly . 

The  metalizable  earths,  the  unmetallic 
earths,  and  compound  earthy  bodies  arrang¬ 
ed  on  the  table. 

Obfervations  and  experiments,  (hewing 
that  near  fix  hundred  diitinCtions  of  earthy 

C  bodies, 
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bodies,  made  by  naturalists,  altho*  .ufefui  in 
arts,  are  to  be  rejected  in  chemical  philofo- 
phy,  inafmiich  as  thefe  varieties  are  produ¬ 
ced  in  many  by  the  mode  of  aggregation 
only,  and  in  others  by  heterogeneous  ad¬ 
mixture,  or  combination. 

Obfervations  and  experiments,  fhewing 
the  grounds  on  which  we  ought  for  a  while, 
to  admit  the. following  diilinctions  of  earths, 
viz. 


Seven  earths,  capable  of  forming  ductile 
metals. 

Seven  earths,  capable  of  forming;  metals 
not  du&ile, 

Seven  earths,  incapable  of  forming  metah, 

Queftion  i.  Is  there  but  one  earthy  ele¬ 
ment,  which  in  various  modes  of  aggrega¬ 
tion,  or  in  indiflbluble. combination  with  o~ 
ther  elementary  matter,  forms  twenty-one 
earthy  bodies ;  or,  §>ueft.  2.  Are  there  three 
times  feven,  or  feven  times  feven,  earthy 
elements. 

The  affirmative  of  the  full  queilion  urged 
by  experiments,  obfervations  and  argu¬ 
ments. 

The  negative  of  the  firft  queflion  urged 
by  obfervations  and  arguments. 

Probable  conclufions. 

New  experiments  with  a  view  to  decide 
on  the  foregoing  queftions. 

Proportions  concerning  the  method  to 
be  ooleryed  in  the  Og  inquiries  *,  and 
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arguments  perfuading  that  if  we  confine  our- 
lelves  to  the  confideration  of  properties 
common  to  all  earthy  bodies,  our  future 
reafoning  will  not  be  erroneous,  whether 
there  be,  only  one,  or  many  earthy  elements, 

Illuftrative  diagrams,  exhibiting  the  cir- 
oumftances  in  which  we  may,  without  in¬ 
convenience,  ufe  the  word  earthy  element, 
for  the  future-,  and  the  circumftances  in 
which  we  may  occafionally  attend  to  the 
chemical  claffes  of  earthy  bodies,  yet  avoid 
contradiction  or  error. 

Experiments  and  obfervations  {hewing 
that  the  earthy  elementary  atoms,  attrad: 
the  atoms  of  other  elements  $  and  arguments 
perfuading  that  thefe  attractions  are  not  to 
be  further  confidered  in  this  place,  but  re- 
ferved  until  the  other  elements  come  under 
examination,  <  -  ~ 

Experiments  and  obfervations,  {hewing 
that  the  homogeneous  atoms  of  earth,  at- 
trad;  each  other. 

Experimental  and  geometrical  eftimation, 
of  the  force  of  this  attradion  in  fortuitous 
arrangement  of  the  atoms,  and  of  the  force 
of  this  attraction  in  the  polar  arrangement  of 
the  atoms. 

Experimental  and  geometrical  eftimation 
of  this  attraction  in  contact,  compared  with 
its  force  at  given  diftances* 

Review 
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Review  of  the  phenomena  exhibited  iir 
the  pradical  courfe  of  chemiftry,  which  au¬ 
thorize  the  anticipation  of  dodrines  here¬ 
after  demonftrated,  viz.  The  dodrine  of 
the  repulfion  of  the  homogeneal  atoms  of 
all  elements  except  earth  and  water  ;  of  the 
forcible  attradion  of  earthy  atoms  to  each 
other  ;  of  the  fo^ce  with  which  they  attrad 
other  elements ;  of  the  quantity  of  earthy 
matter,  and  the  fums  of  the  attradions  of 
earth  to  earth  and  other  matter.  'Induc¬ 
tions  that  earth  ought  to  gravitate  more 
than  any  other  known  matter,  and  as  it  doth 
gravitate  agreeable  to  the  premifes,  that  the 
gravitation  of  earth  is  not  a  diftind  law  of 
nature,  but  the  fum  of  the  forces  of  the.ele-- 
mentary  attradion  of  earth  to  earth  and  o- 
ther  matter. 

The  attradion  caufing  aggregation  and, 
gravitation  of  earth  confidered  in  oppofition 
to  the  adion  of  fire.  General  obfervations 
on  fixity,  expansibility,  fufibility,  fluidity, 
volatility,  evaporation  ;  the  fixity  of  earths, 
rationally,  and  experimentally  deduced  from 
the  foregoing  properties  of  this  element  ; 
fixity  being  an  efled  of  attradion,  and  not 
admiflible  as  a  law  of  nature. 

The  other  properties  of  this  element,  and 
the  conclusions  further  deducible  from  theie 

already 
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already  recited,  are  to  be  fubj&ds  of-  future 
confideration. 

Of  the  Element  of  water* 

Of  diftilled  rain,  river,  fpring,  and  mi¬ 
neral  waters,  and  their  impregnations. 

The  experiments  of  Boyle,  Borrichius, 
Wallerius,  Leidenfroft,  Margraaff,  Eller, 
and  Lavoifier,  confidered,  and  the  conclu- 
five  experiments  repeated ;  together  with 
new  experiments,  proving  water  to  be'  an 
elementary  matter  incapable  of  decompo- 
fition  *,  that  the  pretended  converfion  of 
water  to  earth  is  an  erroneous  notion,  and 
that  there  is  but  one  aqueous  element. 

Obfervations  and  experiments,  perfuading 
that  the  pureft  known  Hate  of  the  watery 
element,  is  that  of  ice,'  and  that  ice  be¬ 
comes  fluid  by,  the  interposition  of  fire,  or 
aerial,  or  acid,  or  other  matters,  demon - 
ftrable  one  or  more  in  all  fluid  water* 
and  expelled  or  drawn  away  in  freez¬ 
ing-  .. 

Yarious  phenomina  of  freezing  natural 
and  artificial,  exhibited  and  explained.  • 
e  Obfervations  and  experiments,  fhewing, 
that  the  indeftructible  imm n table  atoms  of 
water  do  attradl  each  other  ;  fhewing  further 

C  2  -  the' 
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%e  ratio  of  this  attraction  in  contact  of  the 
atoms,  and  at  given  diftances  ; 

And  fhewing  that  this  attraction  is  lefs 
forcible  than  the  atomary  attraction  of  ho¬ 
mogeneous  earthy  atoms  ; 

And  that  the  atoms  of  water  have  polari- 

Obfervations  and  experiments,  proving 
that  water  and  earth  reciprocally  attraCt  each 
other. 

Obfervations  on  capillary  attraction,  In- 
trofufception,  wetting,  &c, 

Eftimation  of  the  attractions  fubfiftins;  be- 
tween  the  atoms  of  water,  and  between  wa¬ 
ter  and  earth  and  other  matter,  and  of  the 
relative  quantities  of  thefe  matters. 

Inductions  that  the  gravitation  of  water 
correfponds  with  the  fum  of  the  elementary 
attractions,  and  that  gravitation  is  not,  in 
water,  a  primary  law  of  nature. 

Experiments,  fhewing  that  bodies  of  the 
greateft  fpecific  gravity,  (as  gold,  See.) 
when  finely  divided  will  float  on  water,  or 
remain  fufpended  in  it  wherever  they  are 
placed. 

Inductions  from  the  premifes  explaining 
thefe  phenomena,  and  many  others,  par¬ 
ticularly  the  phenomena  of  bubbles,  drops 
and  ft  reams  of  water,  of  the  formation,  of 
fpars,  ores,  &c.  And  fhewing  why  many 
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bodies  are  formed  in  water  and  works  effefted 
in  the  lapfe  of  time,  which  no  art  can  ex* 
temporaneoufly  accomplifh. 

Reafons  why  the  phenomena  of  water, 
with  inflammable  and  other  bodies,  are  not 
yet  to  be  introduced. 

Experiments,  demonftrating  the  effects  of 
fire  on  water  in  all  the  varieties  induced  by 
preffure,  wnether  by  the  altitude  of  the  co¬ 
lumn,  or  by  air,  vapour,  &c.  and  experi¬ 
ments,  &c.  relative  to  the  balneum  maria?, 
balneum  vaporis,  Papin’s  digeftor,  water 
fuftaining  red  heat,  evaporation,  difbillation> 
condenlation,  ebulition  in  air,  and  in  vacuo, 
expiations  of  water;  and  the  circumftances  in 
which  this  element  is  palpable  or  only  vift- 
ble,  or  totally  inviiible. 

Explanations  of  thefe  phenomena,  ac¬ 
cording  to  the  premifed  properties  of  water 
and  the  known  effects  of  fire. 

f*  »  : 

Of  the  Alkaline  element . 

Chemical  hiftory  of  alkaline  fubftances,  in 
the  order  in  which  they  Hand  on  the  table. 

Experiments,  fhewing  the  infufficiency  of 
the  vulgar  tefts  of  alkaline  fubftances  ;  that 
alkali  doth  exift  in  all  bodies  from  which 
it  is  by  any  means  obtainable ;  that  it  is  not 
the  creature  of  fire  ^  as  the  chemifts  imagine  j 
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that  it  is  only  extricated  by  fire,  .  as  other 
matters  are  from  compound  bodies.  Induc¬ 
tions,  that  fire  fevers  bodies,  but  neither 
creates  nor  deflroys  matter, 

Obfervations  and  experiments,  {hewing 
that  all  the  alkaline  fubftances  of  the  che- 
mills,  are  compound  bodies.  And  that  the 
cauflic  volatile  alkali  is  that  which  is  leaft 
compounded. 

Experiments,  fhewing  the  alkaline  matter 
folitary,  and  demonflrating  this  to  be  an 
elementary  matter,  altho*  not  hitherto  known 
or  noticed  as  fuch,  and  that  there  is  but. one 
elementary  alkali, 

Obfervations  and  experiments,  fhewing 
that  the  atoms  of  alkaline  element  repel 
each  other  *,  and  fhewing  the  ratio  of  this 
repulfion  at  given  difiances,  and  that  by 
reafon  of  this  repulfion  varied  by  diflance, 
this  element  is  an  elaflic,  compreflible,  ex- 
panfible,  invifible  fluid. 

Experiments  fhewing  the  atomary  repuE 
lion  of  this  element,  counterpoiled  by  the 
attraction  of  other  matter,  and  the  forma¬ 
tion  of  fluids  of  greater  denfity  or  lefs  vo¬ 
lume,  but  yet  invifible  :  And  next,  the  a- 
tomary  repulfion  of  alkaline  element  over¬ 
powered  by  the  attra&ion  of  other  matter  to 
its  atoms,  which  are  thus  approximated  fuf- 
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idently  to  form  a  palpable  fluid:  And  lafl- 
ly,  the  atomarv  repulfion  of  alkaline  ele¬ 
ment  fo  much  overpowered  by  the  attraction 
of  other  interpofed  matter,  that  folid  pon¬ 
derous  maflfes  are  formed  therewith. 

The  cementing  principle,  alkaline  air, 
and  other  conceits  of  the  like  nature,  con- 
fidered. 

The  true  caufes  of  ebullition,  intrumef- 
eence,  effervefcence,  and  of  the  incoercible 
vapours  of  the  chemifts,  confidered  j  and 
practical  advantages  refulting  from  this: 
knowledge,  experimentally  demonftrated. 

Experiments  and  calculations  afcertaining 
the  diflance  to  which  the  repulfion  between 
the  atoms  of.  alkali  can  be  extended,  with  a 
force  equal  to  the  whok  preflfure  of  the  at- 
mofphere  :  The  force  of  this  repulfion  alfo 
confidered  at  fmaller  and  greater  diflances. 

Probable  fuggeflions  that  repulfion  and 
attraClion,  which  are  forcible  in  contact, 
lefs  forcible  but  yet  menfurable  at  various 
diflances,  do  univerfally  extend  to  diflances 
indefinite,  altho’  not  perceptible  to  our  im¬ 
perfect  organs  of  fenfe. 

Inductions,  explaining  the  conditions  in 
which  matter  is  invifible,  vifible,  fluid,  fo¬ 
lid,  compreflible  like  air,  or  incomprefiible  j 
and  experiments  fhewing,  that  alkali,  like 
other  matter,  reduced  to  a  hate  in  which  it 

eludes 
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eludes  vulgar  obfervation,  and  in  which  it 
hath  been  fuppofed  to  be  loft  or  commuted, 
is  nevertheless  identical^  incommutable,  in- 
deftru&ible. 

That  attraction  and  repulfion  being  inde- 
feafible  properties  of  alkaline  and  other 
matter,  fuffer  no  fufpenfions,  fits,  or  inter- 
terruptions,  and  never  are  commuted  in  a- 
ny  circumftance  or  diftance,  but  only  ba¬ 
lance  or  overpower  one  the  other,  and  thus 
occafionally  feem  to  be  weakened  or  de¬ 
ft  royed. 

General  obfervations  on  the  elafticity  of 
fluids  and  of  fol id  bodies. 

Experiments  fhewing,  that  repulfion  is 
the  caufe  of  the  former  elafticity  and  attrac- 
the  caufe  of  the  latter. 

Inductions  concerning  fluidity,  foftnefs,^ 
hardnefs,  plafticity,  duClility,  brittlenefs, 
applied  to  earth,  water,  alkali,  and  com¬ 
pounds  of  them,  and  equally  applicable  to 
other  elements  and  compounds.  * 

Experiments  to  determine  whether  al¬ 
kaline  element  conveys  found,  which  it  is 
prefumed  it  will  do. 

Obfervations  and  experiments  fhewing  the 
polarity  of  the  alkaline  element,  and  the 
difference  of  the  aggregations  formed  by 
fortuitous  arrangement,  .from  thole  formed 

by/ 


*(  23  ) 

by  polar  arrangement  of  this  elementary 
matter  in  combination. 

Saturation  conflciered  in  the  manner  of 
the  fchools. 

The  true  caufe  of  faturation  inve(ligated0 
Experiments,  (hewing  that  no  element 
doth  faturate,  nor  can  faturate  the  like  ele¬ 
ment  ;  that  no  element,  whofe  atoms  attract 
each  other,  can  faturate  any  other  element 
whofe  atoms  at  trad:  each  other  ;  that  a 
repellent  element  doth  faturate  non-repel¬ 
lent  elements,  and  vice  verfa  \  that  repellent 
elements  do  faturate  reciprocally ;  and  that 
attraction  and  repulfion,  operating  adverfcly 
are  the  caufe  of  faturation  ;  and  faturation 
is  not  a  diftind  or  primary  law  of  nature, 
but  an  efted. 

Experiments  and  diagrams,  explaining 
the  phenomena  of  inviflble  fluids  formed  by 
two  or  more  elements  which  attrad  and  fa¬ 
turate  each  other  •,  the  phenomena  of  via¬ 
ble  or  aqueous  fluids  formed  by  two  or 
more  elements  which  attrad  and  faturate 
each  other;  and  the  phenomena  of  folid 
maflfes  formed  by  two  or  more  elements 
which  attrad  and  faturate  each  other  ;  de¬ 
mon  ftrating  the  caufes  of  thefe  phenomena, 
and  of  all  the  conditions  of  faturated  elaftic 
fluids,  faturated  incompreflible  fluids,  and 
fattirated  folid  bodies,  and  the  other  condi¬ 
tions 
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tions  of  fa  tu  rated  matter  intermediate  be- 
tween  ihtfe. 

Experiments,  fhewing  the  various  new 
appearances  and  properties  different  from 
thofe  of  the  pure  elements,  induced  by  fatu- 
ration-,  and  experiments  and  diagrams,  de~ 
monftrating  that  faturation  muff  neceffarily 
induce  fuch  new  appearances  and, properties, 
without  the  affiftance  of  any  laws  of  nature 
except  thofe  of  attraction  and  repulfion-; 
and  confequently  that  all  the  vifible  varieties 
of  compound  bodies,  and  their  ddlingui th¬ 
ing  properties,  the  tertium  quid  of  the  che- 
miffs,  &c.  &c.  depend  on  the  properties  at¬ 
tributed  above  to  the  feven  primary  elements. 

Experiments,  fhewing  that  elementary  al¬ 
kali  attrads  earth. 

Eftimations  experimental  of  the  force  of 
this  attraction  in  contaCt,  and  at  given  dis¬ 
tances,  in  fortuitous,  and  in  polar  arrange¬ 
ment  of  the  atoms. 

Experiments,  fhewing  that  alkaline  ele¬ 
ment  attracts  water. 

Experimental  eftimations  of  the  force  of 
this  attraction  in  contact,  and  at  ,given^i- 
tances. 

Experiments,  fhewing  the  levity  or  weak 
fpecific  gravitation  of  the  alkaline  element ; 
the  fum  of  its  attractions  compared  with 
thofe  of  earth  and  water ;  the  fum  of  its  re- 

pulfions 


(  25  ) 

pulfions  confidered.  The  force  with  which  it 
ought  to  gravitate,  according  to  the  pre- 
miles,  eftimated  ;  and  being  found  to  cor- 
refpond  with  the  real  gravitation  of  this,  ele¬ 
ment  ;  the  gravitation  of  alkali  is  to  be 
held  as  the  excefs  of  the  foregoing  at* 
tractions  above  the  fum  of  the  repulfions, 
and  not  as  a  primary  law  of  nature. 

Realona  why  the  action  of  fire  on  alkali, 
and  various  phenomena  of  alkali  in  combi* 
nation,  are  referved  for  future  confi  deration  * 

Of  Acids  in  gencfaL 

The  chemical  hiftory  and  diftindlions  of 
acids,  in  the  order  in  which  they  hand  on 
the  table. 

Obfervations  and  experiments  (hewing, 
that  all  the  acids  of  the  chemifts  are  com¬ 
pound  bodies. 

The  queftion  concerning  the  identity  of 
die  acid  element  dated. 

Obfervations,  experiments  and  arguments 
Pro. 

Obfervations,  experiments  and  arguments 
Contra . 

The  arguments  fro  and  contra  weighed  % 
new  experiments,  and  all  experiments  pro- 
pofed  in  the  minute-book,  to  be  made  with 
-a  view  to  decide  the  foregoing  queftion. 

D  Probable*, 
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Probable  conclufions,  that  the  acid  ele¬ 
ment  exifts  in  the  vitriolic  and  marine  acids, 
in  a  flate  neared  to  purity ;  and  that  from 
thefe,  together  with  the  nitrous  and  acetous 
acid,  the  characters  of  acids  are  to  be 
drawn. 

A  method  propofed,  and  to  be  obferved 
on  the  part  of  the  author,  whereby  the 
future  invedigations  fliall  not  be  interrup¬ 
ted,  and  the  future  doCtrines  fhail  not  be 
erroneous,  whether  there  be  one  or  many 
acid  elements ;  which  method  is  the 
fame  as  is  obferved  with  refpeCt  to  earth. 
See  Earth. 

Experiments  ftiewing,  that  acid  matter  is 
not  commuted  or  dedroyed,  in  any  com- 
budions  or  detonations,  or  other  precedes, 
whereby  it  is  lod  to  the  chemids,  and  thence 
fuppofed  to  be  dedroyed  :  And  alfo,  that 
it  is  not  generated  in  effiordcences,  putre¬ 
factions,  fermentations,  &c.  but  only  dif- 
engaged,  or  attracted  from  contiguous  bo- 
dies. 

Obfervations  and  experiments,  fhet^^ 
the  acid  matter  folitary  or  pure,  or  nearly 
fo,  and  demondrating  that  it  is  an  elemen¬ 
tary  matter,  altho*  not  heretofore  known  or 
noticed  as  fuch. 

Obfervations  and  experiments,  fhewing 
that  the  atoms  of  acid  element  repel  each  o- 

otherj 
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ther  ;  and  {hewing  the  ratio  of  this  repulfi¬ 
on  at  given  diftances ;  and  that  by  reafon  of 
this  repulfion,  varied  by  diftance,  this  ele¬ 
ment  is  an  elaftic,  compreflible,  expanfible, 
invifible  fluid. 

Experiments  (hewing  the  atomary  re- 
pulfton  of  acid  element  counterpoifed  by 
the  attraction  of  ether  matter,  and  the 
formation  of  fluids  of  greater  denflty,  but 
yet  invifible  ;  And  next,  the  atomary 
repulfion  of  acid  element  overpowered  by 
the  attraction  of  other  interpofed  matter  to 
the  acid  atoms,  which  are  thus  approximat¬ 
ed  fufficiently  to  form  an  aqueous  fluid  -s 
and  laflly,  the  atomary  repulfion  of  acid  e-* 
lement  fo  much  overpowered  by  the  attrac¬ 
tion  of  other  interpofed  matter,  that  folid 
ponderous  maflfes  are  formed  therewith. 

Conceits  of  acid  air,  vitriolic  air,  ace¬ 
tous  air,  nitrous  air,  &c.  corrected.  The 
true  caufes  of  ebullition,  intumefcence,  ef- 
fervefcence  ^  and  the  ufeful  application  of 
this  knowledge  in  practife,  exhibited. 

Experiments  and  calculations,  afeertain- 
ing  the  diftance,  to  which  the  repulfion  be¬ 
tween  the  atoms  of  acid  can  be  extended 
with  a  force  equal  to  the  p  refill  re  of  the  at- 
molphere.  The  force  of  this  repulfion  fur¬ 
ther  conftdered  at  greater  and  fmaller  diftan^- 
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Experiments  and  obfervations  authorzing 
pofitions  equally  applicable  to  acid  and  the 
foregoing  elements  ;  and  fugge fling  that  re- 
pulfion  and  attraction,  which  are  forcible 
in  contact,  lefs  forcible  but  yet  menfurable 
various  diftances,  do  extend  to  diftances 
indefinite,  altho’  not  perceptible  to  our  im¬ 
perfect  organs  of  fenfe. 

Experiments  and  inductions,  explaining 
the  conditions  in  which  acid,  like  other  mat¬ 
ter,  is  invifible,  vifible,  fluid,  folid,  com- 
preflible,  incomprefllble  •,  and  perfuading 
that  acid,  like  other  matter,  reduced  to  a 
ftate  in  which  it  eludes  vulgar  obfervation, 
is  neverthelefs  identical,  incommutable,  in- 
deft  ruCtible  :  And  that  attraction  and  repul- 
fion  being  indefefible  properties  of  acid  as 
well  as  of  other  matter,  fuffer  no  fufpenfi- 
ons,  fits  or  intermiflions,  and  never  are 
commuted  in  any  circumftance  or  diftance, 
but  only  balance  or  overpower  one  the  o- 
ther,  and  thus  occafionally  feem  to  be  de¬ 
ft  royed,  or  not  to  exift.  ^ 

Obfervations  and  experiments  on  the  acid 
element  and  acid  compounds,  and  inducti¬ 
ons  confirming  the  foregoing  doCtrines  con¬ 
cerning  elafticity,  fluidity,  foftnefs,  hardnefs, 
plaflicity,  duCtility,  brittlenels. 

Experiments  to  determine  whether  the  a- 
cid  element  conveys  found, 

Ob. 
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Obfervations  and  experiments,  {hewing 
the  polarity  of  the  acid  element,  and  the  dif¬ 
ference  of  the  aggregations  formed  by  for¬ 
tuitous  arrangement,  from  thole  formed  by 
polar  arrangement,  of  this  elementary  matter 
in  combination, 

Obfervations  and  experiments  on  the  acid 
element  and  acid  compounds,  and  inducti¬ 
ons  generalizing  and  confirming  the  forego¬ 
ing  doCtrines  concerning  faturation,  its  cau- 
fes,  and  extenfive  effeCts  in  nature. 

Experiments,  fliewmg  that  elementary  a- 
eid  attracts  earth  *  and  experimental  eftima- 
tions  of  the  force  of  this  attraction  in  con¬ 
tact,  and  at  given  diftances,  in  arrangement 
fortuitous,  and  arrangement  polar. 

Diagrams,  explaining  various  phenome¬ 
na,  which  at  firft  view  feem  repugnant  to 
the  foregoing  dodrines. 

Experiments,,  fhewing  that  acid  element 
attracts  water  :  Experimental  eftimations  of 
the  force  of  this  attraction  in  contaCt,  and 
at  given  diftances. 

Experiments,  fhewing  that  acid  element 
attracts  alkali. 

Experimental  eftimation  of  the  force  of 
this  attraction  in  contact,  and  at  given  dif¬ 
tances. 

The  incompetency  and  errors  of  the  ta¬ 
bles  of  elective  attradions  demon  ftrated ;  and 
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conn  prehen  five  tables  commenced,  in  which 
the  blanks  are  to  be  filled  up  as  faft  as  ex¬ 
periment  will  authorife. 

The  fum  of  the  attractions  and  repulfions 
of  acid  element  confidered$.  and  the  gravita¬ 
tion  of  acid  deduced  from  the  foregoing  at¬ 
tractions,  as  an  effeCt,  and  excluded  as  a- 
bovementioned  from  the  lift  of  primary  laws, 
of  nature. 

The  former  doCtrines  concerning  fixity,, 
volatility,  fpecific  gravity,  generalized  and 
confirmed. 

Of  Ain 

Review  of  the  pneumatic  experiments* 
and  doCtrines  which  are  unexceptionable,  and 
ought  to  be  afiumed  on  the  prefent  occafion.. 

Experiments  and  obfervationst  fhewing, 
that  atmofpheric  air  contains  various  mat¬ 
ters  different  from  the  aerial  element  ffiew- 
ing  the  difficulty  of  obtaining  any  confider-, 
able  quantity  of  pure  air  ;  the  errors  into; 
which  experimental  phiiofophers  have  beea 
led,  by  the  impurities  of  atmofpheric  air 
and  the  methods  whereby  thefe  and  other 
errors  may  be  in  future  avoided.. 

Experiments  and  obfervations,  fhewing, 
that  the  atoms  of  air  repel  reciprocally ;  and 
cttimatioas  of  theforce  of  this  repulfion,  ia> 
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con t aft  and  at  various  diftances  of  the  aerial 
atoms. 

Experiments,  Shewing  the  atomary  repulfi- 
on  of  air  balanced  by  the  attraftion  of  air  to 
other  interpofed  matter,  and  the  confequent 
formation  of  an  elaftic  invifible  fluid  of  great¬ 
er  denfity  than  air  hath,  in  like  circumftances 
of  atmolpheric  or  mechanical  p  refill  re;  And 
fhewing  the  atomary  repulfion  of  air  over¬ 
powered  by  the  attraftion  of  air  to  other  in¬ 
terpofed  matter,  and  the  confequent  forma¬ 
tion  of  an  incomprdlible,  vifible,  palpable 
fluid  ;  and  laflly  fhewing  the  atomary  repul- 
fion  of  air,  fo  much  over  powered  by  the  at¬ 
traftion  of  air  to  other  interpofed  matter, 
that  incompreflible,  palpable,  iolid  ponde¬ 
rous  maffes  are  formed  thereby. 

Inductions  from  the  premifed  experi¬ 
ments,  importing  that  the  atoms  of  air,  how¬ 
ever  approximated,  combined,  or  detached 
from  compounds,  are  neyer  commuted  or 
deftroyed  ;  that  there  is  but  one  aerial  ele¬ 
ment  *,  that  the  elementary  repuifion  of  air,, 
which  caufes  elafticity,  being  a  law  of  na¬ 
ture,  is  never  i'ufpended,  but  only  counter- 
aft  ed  ;  that  the  elafdcity  of  air  cannot 
be  impared  by  mechanical  force  as  hath 
been  fuppofed  ;  that  air  is  not  indefinitely 
comprefllble;  that  the  volume  to  which  a 

por- 
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portion  of  atmofphoric  air  can  poffibfy 
be  reduced  by  mechanical  force,,  may  be 
truly  eftimated  ♦,  and  that  neither  air  nor  any 
other  known  matter  attracts  at  one  diftance 
and  repels  at  another  diftance  i  but  that  air 

A  ' 

and  all  known  matters  attradl  at  every  dif- 
tance  thofe  bodies  which  they  attract  at  any 
diftance,.  and  repel  at  every  diftance  thofe 
bodies  which  they  repel  at  any  diltance. 

Remarks  on  the  pneumatic  electrical  and 
other  experiments,  which  have  led  philofo- 
phers  into  notions  repugnant  to  the  fore- 
going. 

Obfervations  on  the  imperfe6tions  of  the 
air  pump  and  other  pneumatic  machines,, 
and  on  the  advantages  and  diiadvantages  of 
our  apparatus. 

Experiments  and  obfervations,  file  wing 
that  pure  air  repels  earth.. 

Experiments  and  obfervationsf ^tewing 
that  air  doth  artradt  water. 

The'  phenomena  of  evaporation,  exfic- 
cation,  hygrometers,  deliquiation,  humidi¬ 
ty,  fweating  walls,  and  water  diitilled  from 
air  \  the  phenomena  which  have  fuggelted 
the  notion  of  the  converfion  of  mercury  and 
various  other  bodies  into  water,  &c.  &:c. 
deduced  from  the  premifes. 
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Eftimation  of  the  force  of  this  attraction 
in  contact,  and  at  various  diftances  of  the 
atoms  of  air  and  water. 

Queftion .  Doth  pure  air  attract  pure  al¬ 
kali,  or  repel  alkali  \  or  neither  attract  nor 
repel  alkali ;  which  latter  may  be  called 
neutrality. 

Reafons  why  neutrality  ought  to  be  rejec¬ 
ted  ;  and  why,  as  the  affirmative  of  the 
queftion  implies  attraction,  the  negative  im¬ 
plies  repulfion. 

Experiments,  in  order  to  *  decide  on  the 
queftion. 

Whatever  may  be  the  event  of  thefe  ex¬ 
periments,  it  may  be  remarked,  that  neither 
attraction  nor  repulfion  of  air  to  alkali  is 
affumed  in  any  part  of  the  following  doc¬ 
trines  ;  that  in  purfuing  nature  we  ought  ra¬ 
ther  to  leap  over  fmall  obftacles  than  lofe 
fight  of  nature  by  waiting  to  remove  them  \ 
and  that  it  is  better  to  pais  the  attraction  or 
repulfion  of  air  to  alkali,  unnoticed,  than 
to  expend  much  time  on  a  fubjeCt  of  no 
great  importance,  or  to  admit  a  dubious  po¬ 
sition. 

Experiments  and  obfervations,  fhewing 
that  air  doth  attraCt  acid,  and  fhewing  the 

pro- 


*  It  is  prefumed  that  a  repulfian  between  air  and 
alkali  will  be  demonftated. 
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properties  of  the  bodies  formed  by  this 
combination. 

The  theory  of  faturation  further  con¬ 
firmed. 

Experiments  in  order  to  anaiyfe  the  ni¬ 
trous  acid  compleatly. 

Comparifons  of  the  attractions  and  repul- 
fions  of  air,  and  of  the  quantity  of  matter 
which  attracts  air,  with  the  quantity  of  mat¬ 
ter  which  repels  air ;  and  inferences  fhewing 
the  gravitation  of  air  is  the  effect  of  the 
foregoing  elementary  attractions,  &e.  and 
not  a  primary  law  of  nature. 

Application  of  the  premifed  experiments 
and  doctrines,  concerning  air  and  the  pre¬ 
ceding  elements,  towards  explaining  the 
motions,  impulfe,  and  vibrations  of  air,, 
our  fenle  of  which  is  expreffed  by  the  words 
blaft,  crack,  found,  tones  ;  towards  the  il- 
luftration  and  confirmation  of  the  foregoing 
theories  of  vifibility,  invifibility  of  matter, 
and  of  faturation,  and  of  fluiSiity,  folidity, 
elafticity,.  &c.  and  towards  explaining  the 
agency  of  air,  in  the  proceffes  which  we  ex- 
prefs  by  the  wTord&,  tarnifhing,  ruffing,, 
mouldering,  corruption,  rotting. 

Review  of  the  experiments  which  gave 
rife  to  the  opinion  that  the  atoms  of  air  are 
larger  than  thofe  of  water,. 

The 
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The  phenomena  of  thefe  experiments,  and 
articularly  the  free  paffage  of  water  thro* 
odies  which  are  not  pervious  to  air,  de¬ 
uced  and  explained  from  the  premifes. 

Phlogiftm . 

Recital  of  experiments,  obfervations,  and 
.rguments,  reprefenting  the  imperfections 
)f  our  fenfitive  organs,  and  the  neceffity  of 
mploying  our  rational  faculties  in  order  to 
.{lift  and  correCt  common  perception,  in  the 
nveftigation  of  elements  much  more  fubtile 
han  the  foregoing,  as  pervading  all  inftru- 
nents  and  veffels. 

Combuftion  and  ignition  experimentally 
liftingu idled  •,  definition  of  thefe  words* 

Experiments  demonftrating  that  none  of 
:he  roregoing  elements,  nor  of  the  Bodies 
:ompofed  of  them,  are  combuftibie,  altho* 
they  may  be  ignited  or  charged  with  fire. 

Experiments  demonftrating  that  all  the 
foregoing  elements  (except  water)  and  all 
compounds  of  thefe  elements,  can  be  char¬ 
ged  with  another  matter  fo  as  to  become 
combuftibie. 

A  clafiical  arrangement  on  the  table  of 
earthy,  acid,  alkaline,  aerial  bodies,  and 
combinations  of  thefe,  charged,  in  the  or¬ 
dinary 
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dinary  prccefTes  of  nature,  with  matter 
which  renders  them  combuftible. 

Experiments,  fhewing  the  fame  bodies  ar¬ 
tificially  charged  with  a  matter  which  ren¬ 
ders  them  combuftible,  and  that  both  na¬ 
ture  and  artificial  compounds  containing  this 
matter,  are  in  the  a6t  of  combuftion  de¬ 
prived  of  it ;  and  that  after  this  privation 
they  are  not  combuftible. 

Reafons  why  the  combuftible  bodies  are 
called  phlogiftic  bodies,  and  why  the  matter 
whereby  they  are  rendered  combuftible,  is 
properly  called  phlogifton, 

Companions  of  the  foregoing  elements 
and  compound  bodies  confuting  of  them, 
with  the  like  elements  and  compound  bodies 
charged  with  phlogifton  *,  and  experiments, 
fhewing  that  altOo’  comhuftibility  is  a  proof 
of  the  prefence  of  phlogifton  ;  incombufti- 
bility  ot  bodies  is  not  a  proof  that  they  con¬ 
tain  no  phlogifton,  but  only  that  they  retain 
it  by  the  more  forcible  attractions* 

Experiments  and  obiervations,  defnonftra- 
ting  that  the  phlogiftic  matter  in  ethers, 
Ipirits,  oils,  ballarns,  refins,  gums,  muci¬ 
lages,  vegetables,  charcoal ;  in  all  animal 
fubftances  *,  in  petrolia,  amber,  afphaltum, 
mineral-coal,  and  all  combuftible  mineral 
bodies  \  in  all  ores,  and  metals,  and  in  all 
known  bodies  ;  is  transferable  to  other  non- 

phlogiftk 
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<phlogiftic  bodies,  and  from  any  one'  body 
to  another,  in  certain  gradations  directly  or 
in  any  feries  by  artificial  means  *,  forming 
new  comopunds  with  all  bodies  except  wai¬ 
ter  ;  and  that  this  matter  after  having  under¬ 
gone  numerous  transfers,  combinations,  -ex- 
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pofures  to  fire,  &c.  ultimately  forms  with 
add,  a  lie  a  11,  earth,  air,  the  compounds  form¬ 
ed  by  thefe  in  native  combination  with  phlo¬ 
gifton,  or  by  thefe  in  any  artificial  combi¬ 
nation  with  the  phlogifton  of  any  body. 

Obfervations  on  the  foregoing  experi¬ 
ments,  and  other  experiments  fhewing,  that 
.phlogifton  is  a  matter  fubtile,  elaftic,  invi- 
fible,  incommutable,  indeftrudiible,  incapable 
of  decompofition,  differing  remarkably 
from  thofe  already  mentioned  ;  that  phlo¬ 
gifton  is  a  diftindt  element :  and  that  there 
is  but  one  phlogifric  element. 

Obfervations  on  the  experiments  on  phlo- 
giftic  bodies,  and  frefh  experiments  filewing, 
that  as  phlogifton,  in  pairing  from  thefe 
bodies,  or  when  detached  in  thefe  experi¬ 
ments,  paffes  through  the  veffels  and  elude? 
common  obfervation  ;  the  combinations  in 
which  it  is  rendered  vifible  or  palpable,  are 
to  be  well  examined,  previous  to  the  further 
confideration  of  this  elementary  matter  ;  that 
the  eye  of  reafon  may  co-operate  with  com¬ 
mon  perception,  in  the  inveftigation  of  the 

E  pro- 
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properties  where- with  "the  phlogiftic  element 
is  endued. 

Experiments,  demonftrating  that  phlogis¬ 
ton  cloth  attract  air  ;  that  this  attraction  is 
one  of  the  agents  in  comb  nil  ion  •,  that  air 
and  phlogifton  Saturate  each  other,  and  that 
the  corn  pound  of  phlopifeon  and  air  hath 
properties  different  from  thole  of  the  com¬ 
ponent  elements.  Experiments  exhibiting 
ihefe  new  properties;  and  diagrams  iliewing 
they  are  the  necdlary  eftefts  of  the  attrac¬ 
tion  of  phlogifton  to  air  balanced  by  the  re- 
pul'fipn  iub lifting  between  the  fimilar  atoms 
of  thde  elements,  agreeable  to  the  doCtrine 
of  Saturation  already  eftabliflied. 

Experiments  She  whip-  that  the  atoms  of 

i  O 

phiogiiton  and  air,  .are  approximated  by 
'their  mutual  attractions  to  each  other,  info- 
much  that  both  phlogifton  and  air  occupy 
Ids  {pace  when  mixed,  than  either  occupies 
when  pure,  under  any  given  preffure  atm  oft 
pheric  or  mechanical ;  and  that  the  com¬ 
pound  of  phlogifton  and  air  is,  in  like  cir- 
c  urn  fiances  of  atmofpheric  prefture,  a  denfer 
fluid  than  air,  and  is  Specifically  heavier 
than  atmofpheric  air. 

Inductions  from  the  premifes,  and  dia¬ 
grams  explaining  why,  phlogifton  and'  air 
which  attract  each  other,  do  not  form  a  mafs; 

and 
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and  why  they  form  an  invifible,  expansible 
comprefibie  fluid. - 

Experiments  {hewing,  that  air  faturated 
with  phlogifton,  is  incapable  of  attracting 
phlogifton. 

Inductions  from  the  premifes,  and  dia¬ 
grams,  {hewing  this  to  be  the  neceflarv  ef- 
fed  of  faturation  •,  and  that  by  real  on  of  fa¬ 
turation,  phlogifticated  air  doth  not  aflift  or 
maintain  com  bullion. 

Experiments  {hewing  that  phlogifticated 
air  combines  with  bodies  which  attract  ei¬ 
ther  phlogifton  or  air,  and  confequently 
combines  with  bodies  which  do  not  attraCt 
pure  air  or  pure  phlogifton. 

Inductions  and  diagrams,  {hewing  this  lat¬ 
ter  property  of  phlogifticated  air  to  be  the 
neceftr  ry  confeq.uence  and  effeCt  of  the  laws 
of  nature  already  demonfl rated. 

Experiments,  {hewing  that  phlogifticated 
air,  which  is  an  elaftic  invifible  fluid,  not 
greatly  exceeding  pure  air  in  fpecific  gravi¬ 
ty,  forms  with  other  i n viiible  elaftic  fluids 
which  attraCl  it  ftrongly,  ponderous,  vifible, 
palpable  mafle's.  Thefe  phenomena  dedu¬ 
ced  from  the  p re m lies . 

Experiments,  (hewing  that  phlogifticated 
air  is  transferable  without  deeompofition, 


'oni  one  body  to  another,  and  that  the 


number  of  theft  transfers  already. d hoovered , 
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is  very  great;  and  that  the  phenomena  at¬ 
tending  them,  correfpond  with,  and  con¬ 
firm  the  foregoing  doctrines. 

Experiments,  Hiewing  various  other  pro  ¬ 
perties  of  phlogifticated  air,  its  fatal  effects 
on  animals,  its  effects-  on  the  electric  mat¬ 
ter,  &e. 

Recapitulation  of  the  foregoing  properties 
of  phlogifticated  air,  viz.  the  fpecific  gravi¬ 
ty,  compreffibility,  expanfibility,  invisibili¬ 
ty,  incapacity  to  maintain  combuftion  ;  the 
effects  in  combinations  ;  the  gradations  of 
its  attractions  to  other  bodies  ;  the  circum- 
Itances  in  which  it  is  formed  ;  the  proceiles 
in  which  it  is  detached  ;  the  circumftances 
in  which  it  is  transferred  ;  the  effects  of  it 
on  animals,  on  the  elecftric  fluid,  &c.  All 
fhewing,  that  phlogifticated  air  is  the  fame 
matter  which  modern  phi lofop hers  call  fixa^ 
hie  air . 

Experiments  fynthetic,  {hewing  that  phlo.*. 
gifticated  air,  or  fixable  air,  is  always  com- 
pofed  wherever  and  however  pure  phlogifton 
is  mixed  with  pure  air. 

Obfervations  on  the  experiments  in  which 
fixable  air  is  formed,  fhewing  air  to  be  ne- 
ceffary,  and  phlogifton  neceflary,  for  the  for¬ 
mation  of  fixable  air  ;  and  that  no  matter, 
except  phlogifton, and  air,  and  light,  is  prefen-t 
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iri  every  experiment  in  which  fixable  air  is 
formed. 

Concluhons  from  the  premifes,  import¬ 
ing,  that  fixable  air  may,  by  heterogeneous 
admixture,  a  i  ill  me  various  appearances  ; 
but  that  fixable  air  is  a  compound  of  phlo- 
gifton.  and  u.i  r  oniy. 

Inferences  concerning  the  fixable  air  from 

o 

folutions,  ignitions,  com  bull:  ions,  fermenta¬ 
tions,  animal  cligeftion,  refpiration  •,  and 
concerning  damps  of  the  miners,  and  noxi¬ 
ous  fubterranean  cavities.  The  varieties  ob- 
ferved  in  fixable  air  firmed  in  various  cir- 
cum fiances  accounted  for  •,  and  applications 
or  this  knowledge  to  practice,  in  experimen¬ 
tal  and  trading  chermilry,  and  in  the  imita¬ 
tion  of  mineral  waters. 

Experiments  analytic,  fliewing  that  phlo- 
gifiicated  air  may  be  decompoled  •,  that  it 
is  decompoled  by  the  means  and  in  the  c:r- 
cumftances  necdfary  for  the  deCQ-rjpofiition 
of  other  phlogiftic  bodies  ;  that  th*ls  decotn- 
pofition  is  a  procefs  daily  performed  by  na¬ 
ture  •,  that  air  and  phlogifion  are  dif  overecl 
in  all  thefe  decompofitions,  and  no  other 
matter  whatever  j  that  the  air  fevered  from 
phlogifion,  has  all  the  properties  of  atmci“ 
pheric  air,  and  none  of  thole  peculiar  to 
fixable  air  ;  that  the  phlogifion  thus  levefd 
from  air,  hath  all  the  properties  of  phlogif* 
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tofr,  and  none  of  thofe  peculiar  to  fixable ; 
air  :  conclufions  that  fixable  air  is  a  com¬ 
pound,  and  confifts  of  phlogifcon  and  air5 
and  of  nothing  more. 

Gbfervations  on  the  ufes  of  fixable  air, 
and  the  circulation  of  it  in  nature  ;  until 
it  is  decompofed,  and  its,  conftituent  air  is  • 
differed  in  the  atmofphere  or  elfe- where  ;  and 
its  conftituent  phlogifton  is  lodged  in  bodies,, 
or  contributes  to  the  growth,  mafs  and  com-- 
buftibility  of  vegetables. 

Eftimation  of  the  force  wherewith  phlo-  - 
gifton  attracts  air. 

Experiments  and  obferyatiorss,.  {hewing ; 
that  phlogifton  attracts  alkali,;  and  exhi-. 
biting  the  phenomena  of  this  combination  : 
the  phenomena  explained  according  to  the.; 
theory  of  faturation. 

Eftimation  of  the  force  of  this  attrac¬ 
tion,  in  contact,  and  at  various  diflances  of 
the  atoms. 

Experiments  and  obfervations,  fhewing 
that  phlogifton  doth  attract  acid  ;  that  thefe 
fat u rate  each  other;  that  the  compound  of 
phlogifton  and  acid  hath  properties  dif-  . 
fereni  from  thofe  of  the  component  ele¬ 
ments  ;  and  that  the.fe  properties  correfpond 
with  the  dodtrines  already  advance-  con¬ 
cerning  alt  raft  ion,  repulfion  and  fa  ».u  rati  on, 
and  tend  to  eftabliih  them;  iir a  much  as. 
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in  natural  philofophy  we  can  have  no  ftrong- 
er  proof  of  the  truth  of  any  dodlrine, 
than  its  confonance  with  the  natural  ^phe¬ 
nomena. 

Experiments  Shewing,  that  the  atoms  of 
acid  are  approximated  by  phlogiftic  atoms 
interpoled,  and  that  nevertheless  phlogifton 
and  elementary  acid  do  not  form  a  Solid 
maSs,  or  palpable  fluid,  but  only  an  elaftic- 
inviflble  fluids. 

Inductions  from  the  premiSes,  and  dia¬ 
grams,  explaining  why  the  compound  of 
phlogifton  and  acid  doth  aflumethe  fore¬ 
going  form  or  condition,  and  no  other. 

Experiments,  Shewing  the  combuftibility 
of  this  inviflble  compound  of  acid  and 
phlogifton ;  and  that  this  compound,  like 
other  phlogiftic  bodies,  requires  the  con¬ 
currence  of  air  and  fire  towards  its  com¬ 
bo  ft  ion.  The  various  phenomena  of  the 
combuftions  of  this  inviflble  fluid  explain¬ 
ed,  according  to  the  premifed  laws  of 
matter. 

Recapitulation  of  the  demonftrated  pro¬ 
perties  of  the  combination  of  acid  and 
phlogifton.  Shewing  that  this  is  the  matter 
which  modern  philofophers  call  inflamma¬ 
ble-air. 

Experiments  Synthetic,  Shewing  that  in¬ 
flammable  air  is  comjoSed,  whenever  pure 
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pOogifton  is  prefen  ted  to  acid  pure,  or 
nearly  pure-  but  that  the  compound  acid 
matter,  called  nitrous  acid,  is  not  only  un¬ 
fit  for  this  purpofe,  but  prevents  the  for¬ 
mation  of  inflammable,  air  in  ail  circum- 
ffances  yet  difcovered. 

Obfervations  on  the  experiments  in  which 
inflammable  air  is  compofed,  or  is  dftatch- 
ed  from  bodies  by  fire-,  and  obfervations 
on  the  places  and  circumftances  in  which 
it  is  found  native-,  all  fhewing,  that  acid 
and  ph logi iron  are  neceflary  to  the  forma¬ 
tion  of  inflammable  air  -,  and  that  no  mat¬ 
ter,  except  phlogifton,  acid  and  light,  is 
common  to  all,  or  prefent  in  all  thefe  ex¬ 
periments  and  places,  in  which  inflamma¬ 
ble-air  is  formed. 

Obfervations,  on  the  inflammable  air  de- 
tatched  or  formed  in  folutions,  decompofi- 
tions,  fermentations,  putrefactions,  vitrio- 
lizations,  ignitions  -,  in  diftillations  of  miero- 
cofmic  fait  with  phlogiftic  matter,  in  diftil¬ 
lations  of  oils,  aethers,  and  various  phlo- 
giftic  compounds  :  obfervations  on  native 
inflammable  air,  fire  damps,  &c  ;  all  fhew- 
ing,  that  inflammable  air,  by  reafon  of  he¬ 
terogeneous  admixture,  doth  affume  various 
appearances  -,  but  that  inflammable  air  is  a 
compound  of  acid  and  air. 
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Applications  of  thefe  doctrines,  concern¬ 
ing  inflammable  air,  to  chemical  practice, 
and  to  the  art  of  compofing  artificial  me- 
neral  waters. 

Experiments  fhewing  that  inflammable 
air  may  be  decompofed,  and  that  it  is  de- 
compofed  in  the  ordinary  courfe  of  nature, 

Conclufions  from  the  analytic  as  well  as 
the  fynthetic  experiments,  importing  that 
inflammable  air  confifls  of  phlogifton  and 
acid,  and  of  nothing  more, 

Obfervations  on  the  circulations  of  in¬ 
flammable  air,  and  the  continuance  of  thefe 
circulations,  until  its  acid  is  drawn  away 
by  other  matter,  and  its  phlogifton  is  at¬ 
tracted  by  non-phlogiftic  bodies,  to  form 
phlogifbic  combinations,  or  to  contribute  to 
the  mafs  and  combuftibility  of  vegetables. 

Experiments  and  obfervations  filewing 
that  phlogifton  attracts  earth. 

Eflimation  of  tlie  force  of  this  attradiion 
in  contadl  and  at  given  diftances  of  the 
atoms. 

Comparative  eflimation  of  the  attradlion 
of  phlogifton  to  earth,  to  alkali,  acid,  and 
air. 

Bigreftlon  concerning  alchemiftic  enqui¬ 
ries  ;  vindication  of  aichemifts,  and  cautions 
againft  the  dangers  of  alchemy. 
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Examination  of  the  opinions  concerning 
Ejre>  and  particularly  the  opinion  prevalent 
with  modern  philofophers,  who  fuppofe  that 
hire  is  a  certain  motion  of  matter. 

Confutations  of  thefe  opinions. 

Experiments  and  obfervations,  fhewing 

that  Fire  is  a  matter  different  from  any  mat- 

* 

ter  treated  of  previous  to  phiogifton  *,  and 
that  motion  is  not  neceffary  to  the  exiftence 
of  fire. 

Experiments  and  cbfervations  fhewing, 
that  the  attraction  of  phiogifton  to  the  fore¬ 
going  elements,  or  bodies  compofed  of  them, 
is  counteracted,  or  in  effect  weakened,  by 
fire  ;  and  particularly  that  the  attraction  of 
phiogifton  to  air,  is  counteracted,  or  in  ef¬ 
fect  weakened,  by  the  introduction  of  fire. 

Experiments  and  obfervations,  fnewing 
that  pure  phiogifton  doth  not  attrad  pure 
water,  arid  is  not  combinable  with  water, 
except  by  means  of  fome  matter  interpofed, 
whicli  attracts  both  phiogifton  and  water  ; 
but  that  phiogifton  neverthelefs  eafiiy  per¬ 
vades  water. 

Inductions  from  the  premifes,  explaining 
how  repellent  elements  are  combined  by 
means  of  a  third  element;  and  how  com¬ 
pounds  which  will  not  unite,  are  by  means 
of  a  third  compound  united  ;  and  how  bo¬ 
dies,  which  will  not  cohere,  are,  by  means 
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of  a  third  body,  made  to  cohere  ;  and  ex¬ 
plaining  various  other  phenomena,  which 
may  be  ranked  under  the  following  heads, 
viz.  Intermediums,  cements,  wetting,  fcour- 
ing,  inflammable  bodies  foluble  in  water,  in¬ 
flammable  bodies  not  foluble  in  water. 

Experiments  and  obfervations,  (hewing 
that  the  atoms  of  phlogifton  attraCt  other 
atoms  more  forcibly  in  one  axis  of  each  a- 
tom  than  in  any  other ;  or,  that  phlogifton 
like  other  elementary  matter  hath  polarity. 

Experiments,  (hewing  that  many  non- 
phlogiftic  bodies,  accurately  weighed,  and 
then  combined  with  conflderable  quantities 
of  phlogifton,  acquire  no  additional  abfolute 
gravity  by  this  accefs  or  addition  of  phlo¬ 
gifton. 

Other  experiments  (hewing,  that  the  ab¬ 
solute  gravity  of  many  non-phlogiftic  bodies, 
is  confiderably  counteracted  or  in  effeCfc 
leifened  by  combining  thefe  bodies  with 
phlogifton ;  and  (hewing,  that  thefe  bccfcs, 
whole  abfolute  gravity  hath  been  leftened  in 
the  foregoing  manner,  acquire  or  relume'  a 
greater  abfolute  gravity^  when  they  are  de¬ 
prived  of  phlogifton,  than  they  had  whilft 
they  retained  the  phlogifton  :  inferences 
from  thefe  experiments,  periuading  that 
phlogifton  doth  not  gravitate,  and  that  it 
hath  a  power  whereby  it  counteracts  the 
gravitation  of  other  matter. 

EftL 
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Eflimations  of  the  attractions  of  phlogis¬ 
ton  of  the  repuifions  of  phlogiflon  ;  of 
the  relative  quantities  of  different  elementary 
matters  in  the  terraqueous  globe  which  at¬ 
tract  phlogiflon,  and  of  the  quantities  of 
matter  in  the  terraqueous  globe  which  repels 
phlogifcon. 

Concluhons,  implying  that  the  fum  of 
the  repuifions  of  phlogiflon,  exceed  the  fum 
of  the  attractions ;  and  confequently,  that 
if  gravitation  be  an  effect,  and  not  a  primary 
lav/  of  nature,  as  hath  been  advanced,,  phlo¬ 
giflon  ought  not  to  gravitate  j  and  fince  it 
is  experimentally  found  not  to  gravitate ; 
that  the  foregoing  theory  of  gravitation  is 
further  confirmed. 

iShe  levity  and  volitility  of  aethers,  fpirits, 
oils  and  various  inflammable  bodies,  and 
other  phenomena,  of  a  fimilar  nature,  oc- 
curing  in  the  practice  of  chemiflry,  in  arts, 
and  in  the  great  elaboratory  of  nature,  de¬ 
duced  from  the  premifes. 

Comparifons  of  the  fpecihc  gravity  of 
phlogiftic  bodies  with  that  of  other  bo¬ 
dies  :  arguments  in  addition  to  thofe  already 
ufed,  periuading,  that-  fpecific  gravity  and 
denfity  are  not  commutabie  terms,  as  the 
mofl  celebrated  philofophers  have  affumed 
and  ufed  them  ^  that  there  is  not  neceffarily 
mere  mauer  in  a  cubic  inch  of  crlafs  than 
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in  a  cubic  inch  of  refin  j  nor  larger  pores  or 

inter- 


(  49  ) 

interflices  in  the  refin  than  in  the  glafs ;  ah 
tho’  the  fpecific  gravity  of  glafs  be  much 
greater  than  that  of  refin  •,  and  finally  that 
gravity  depends  as  much  on  the  fpecies  of 
the  gravitating  matters,  as  on  the  quantity 
of  them. 

Experiments  and  obfervations,  {hewing, 
■that  phlogifton,  when  detached  in  fatura- 
tions,  fermentations,  decompofitions,  na¬ 
tive  vitriolizations ;  in  combuftions,  culi¬ 
nary,  chemical,  phofphoric ;  in  collifions 
frictions,  &c>  is  either  Fire,  oris  a  conftitu- 
-ent  elementary  ingredient  of  Fire* 

Experiments  and  obfervations,  fhewing* 
that  phlogifton,  whether  in  combination,  or 
detached,  is  not  fire ;  that  fire,  whether  in 
■bodies,  or  parted  from  them,  is  not  phlo¬ 
gifton  •,  and  that  fire  differs  from  phlogifton, 
as  much  as  any  known  compound  differs 
from  its  component  elements. 

Inductions,  implying  that  fince  phlogif. 
ton  is  not  fire,  but  is  a  conftituent  ingredi¬ 
ent  of  fire,  fire  is  a  compound  body  con¬ 
fiding  of  phlogifton  and  fome  other  matter. 

Enumeration  of  the  former  experiments* 
which  fhew  that  the  bodies  formed  with 
phlogifton,  and  the  elements  and  com¬ 
pounds  hitherto  examined,  are  totally  dif¬ 
ferent  from  fire  *.  and  enumerations  of  the 
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demon ftrated  properties  of  ail  the  dements 

F  and 
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and  compounds,  treated  of  previous  to 
phlogifton  ;  fhewing,  none  of  thefe  can  be 
an  ingredient  or  component  part  of  fire. 

Inductions,  perfuading,  that  as  fire  is  a 
compound,  containing  none  of  the  forego¬ 
ing  elements,  except  the  phlogifton  now 
under  conftderation ;  and  as  we  know  no 
other  element,  faving  light,  wherewith  phlo¬ 
gifton  can  form  a  compound  pofteffing  the 
properties  of  fire  ;  we  may  reafonabiy  pre- 
fume  that  fire  is  compofedof  phlogifton  and 
light,  and  of  no  other  matter  whatever. 

A  digrdfton  concerning  light,  with  de- 
monftrations  of  the  properties  of  that  ele¬ 
ment  which  relate  to  the  prefent  fubjeCt, 


Read  the  fir  ft  twenty  paragraphs  on  Light . 


Experiments  and  obfervations,  fhewing, 
that  fire  hath  properties  different  from  thofe 
of  phlogifton,  and  from  thofe  of  light,  and 
corrd'ponding  with  the  doctrine  of  faturation  , 
that  the  general  properties  of  fire,  are  inter- 
medi  vte  between  thofe  of  phlogifton  and 
light,  in  the  fame  manner  as  the  general 

pro- 
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properties  of  other  compound  bodies  are 
intermediate  between  thole  of  their  compo¬ 
nent  elements  ;  and  that  we  are  led,  by  ge¬ 
neral  analogy,  to  confider  fire,  as  a  com- 
pound  of  phlogifton  and  light. 

The  arguments  a  priori ,  and  the  argu¬ 
ments  from  analogy  ;  fupported  by  argu¬ 
ments  ex  abjurdo ,  perfuading  that  fire  is 
compofed  of  phlogifton  and  light. 

The  foregoing  affertion  further  fupported 
on  the  following  grounds  : 

That  it  is  prefumed  to  correfpond  with 
the  natural  phenomena  -5  that  nothing  will 
appear  repugnant  to  it  in  our  future  experi¬ 
ments  ;  that  by  admitting  it,  we  fhall  ex¬ 
plain  appearances  which  are  otherwife  inex¬ 
plicable  ;  and  be  enabled  to  prognofticate 
the  refult  of  many  new  experiments. 

Reafons  for  not  introducing  thefe  tefls'- 
in  this  place  ;  and  why  thefe  tefts,  wherever 
introduced,  render  the  foregoing  affertion 
as  credible  as  any  other  affertion  admitted 
in  natural  philofophy.. 

Obfervations  and  Experiments  fhewing, 
that  phlogifton  doth  attract  light;  that  thefe 
elements  far  urate  each  other  •,  and  that  it  is 
poffible  truly  to  eftimate  the  force  of  this 
attraction,  in  the  fame  manner  as  the  attrac¬ 
tion  of  other  elements  hath  been  eft  1  mated. 

Expert- 
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Experiments  on  combuftion,  fhewing  the 
circumftances  neceftary  thereto*. 

Experiments.. 

Firft ,  On  bodies,  which,  for  their  com¬ 
buftion  require  no  ignition  :  feccndly ,  on, 
bodies,  which,  for  their  combuftion,  require 
nearly  the  quantity  of  ignition  given  by  a 
flint-fpark  :  thirdly ,  on  bodies,  which,  for 
their  combuftion,  require  nearly  the  quanti-, 
ty  of  ignition  given  by  tinder  :  fourthly ,  on 
bodies  which,  for  their  combuftion,  require 
nearly  the  quantity  of  ignition  given  by  the 
blaze  of  a  taper  :  "fifthly ,  on  bodies,  which, 
for  their  combuftion,  require  the  feverai 
intermediate  degrees  of  heat,  between  thofe 
of  the  taper  and  of  the  fierce!!  furnaces. 

Experiments  exhibiting  the  combuftions. 
which  are  extremely  flow,  and  are  accom~. 
panied  with  no  perceptible  heat  :  experi¬ 
ments  exhibiting  the  combuftions  which  are 
quicker,  in  their  progrefs,  than  the  forego-., 
ing,  and  are  accompanied  with  various  de¬ 
grees  of  heat :  experiments  exhibiting  the 
combuftions  which  are  rapid  in  their  pro¬ 
grefs,  and  are  accompanied  with  intenfe  heat:- 
all  at  the  fame  time,  exhibiting  the  agency 
of  air  in  combuftion  ;  the  inefficacy  of  phlo- 
gifticated  air  ♦,  and  the  retardation  of  com¬ 
buftion,  by  every  means  whereby  the  air 
meets  im  Dedimen  t,  or  undergoes  alteration. 

Ex-.. 


Experiments,  fhewing  that  fome  phlog’iE 
tic  bodies,  may,  by  the  gradual  application v 
of  fire,  be  fooner  evaporated  than  inflamed, 
even  in  the  prefence  of  air ;  but  may  fooner 
be  inflamed  than  evaporated,  by  any  other 
application  of  fire,  in  concurrence  with  air  ;> 
and  further  fhewing  that  Inch  bodies  confifl: 
of  repellent  elements,  are  weakly  aggrega¬ 
ted,  gravitate  weakly,  and  are  eafily  volatili¬ 
zed  by  fire. 

Experiments,  exhibiting,  detonations  and 
explofions  ;  commencing  with  thofe  of  final! 
force  and  flow  progrefs  ^  and  proceeding- 
thro5  numerous  gradations,  to  thofe  which 
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are  inftantaneous  and  forcible  in  the  high  eft 
degree  ;  exhibiting  alfo  the  elementary  mat¬ 
ters  concerned  in  thefe  explofions,  and  the* 
manner  in  which  they  operate  on  each  other, 
to  caufe  exlofion,  and  various  other  pheno¬ 
mena. 

Experiments  and  obfervations,  on  burn¬ 
ing  lamps,  candies,  flam- beaux,  &c.  The 
com  bull  ions  of  oils,  tallow,  fpcrmaceti, 
wax,  &C.  compared.  Obfervations  on  the 
life  of  wicks.  Obfervations  on  the  com¬ 
mencement  and  progrefs  of  thefe  combuf- 
tions.  Obfervations  on  the  extinctions  and 
revivals  of  thefe  combuftions,  by  currents 
of  air  and  other  means. 

Obfervations  on  the  phenomena  accom¬ 
panying  the  formation  of  burrs  or  fnuffs, 
and  various  pofitiens  of  v/icks, 

F  Ob- 
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Obfervations  on  the  effedt  of  fnnffing 
candles. 

Experiments,  exhibiting  the  phenomena 
of  combuftions  checked  by  water  or  fuccu- 
lence,  and  of  combuftions  extinguifhed  by 
water,  fixable  air,  and  other  fluids. 

Experiments  exhibiting  the  unextinguifli- 
able  combuftions. 

All  the  foregoing  phenomena  of  combuf- 
tion,  detonation,  exploflon,  explained  ;  and 
fliewed  to  be  the  neceftary  refult  of  the  va¬ 
rious  kinds,  and  of  the  ipecific  properties 
of  matter  already  mentioned  ;  confirming 
the  preceding  dodlrines,  and  particulary 
that  of  fire. 

Experiments  and  indiiblions,  ftiewing  that 
the  intenfity  of  fire,  is  in  the  direcft  ratio  of 
the  quantity  of  fire  compofed  or  retained  in 
any  given  fpace,  in  every  inftant  of  any  given 
time  ;  And  that  every  degree  of  fire  or  heat, 
from  that  which  we  call  temperature,  up  to 
the  furnace  heat,  hath  the  like  relation  to 
time  and  fpace. 

Experiments  and  inductions  fhewing  that 
blaze  differs  from  fire,  in  its  properties  and 
in  its  compofition  :  and  fhewing  that  blaze 
is  a  mixture  of  fire  and  phiogiftic  matter 
which  hath  not  yet  formed  fire. 


Ex- 
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Experiments  exhibiting  various  pheno¬ 
mena  of  fmoak,  foot,  and  the  refiduary 
matter  of  combuftions. 

Inductions  from  thefe  experiments,  and 
obiervations  on  combuftion,  fire,  blaze, 
Imoak,  loot  and  refiduary  matter  ^  confirm¬ 
ing  the  foregoing  doctrines,  and  ufeful  or 
explanatory  in  arts. 

Inductions  from  the  foregoing  experi¬ 
ments,  importing,  that  air  is  not  a  necef- 
fary  ingredient  in  fire  ^  that  it  is  not  a 
pabulum  ignis ,  as  philofophers  have  ima¬ 
gined  ;  and  that  it  is  no  otherwife  neceffary 
in  cornbuflion,  than  as  an  agent,  in  the  ex¬ 
trication  of  phlogiilon,  from  the  other  mat¬ 
ter  of  combuftible  bodies. 

Experiments  fhewing  the  different  effeCts 
of  furnaces  differently  confiructed  ;  how 
furnace  heats,  greatly  exceeding  thofe  here¬ 
tofore  known,  may  be  excited ;  how  fire 
may,  mod  equably  and  conveniently,  be  ap¬ 
plied  to  large  maffes  of  matter,  and  to 
great  difhnces  •,  how  to  manage  fuel  to  the 
greateft  advantage  •,  and  how  to  make 
choice  of  fuel  for  various  purpofes. 

Theory  of  the  draught  of  chimnies,  of 
the  conftruclion  of  furnaces,  kilns  and  fire¬ 
places  ;  and  theory  of  the  other  fubjedls  of 
the  laft  paragraph  •  founded  on  tne  prerni- 
fed  experiments  and  properties  of  matter. 

The 
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The  management',  ufes  and  'effects  of  the" 
blow-pipe,  (hewed  and  explained , 

Experiments  and  obfervations  pointing 
out  improved  methods  of  burning  inioak  ; 
of  extingu  idling  accidental  fires  in  certain 
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circumftances  *,  of  curing  fmoaky  chim¬ 
neys,  however  ill  conftrufted,  by  altera¬ 
tions  in  the  ficoves  only  *,  and  pointing  out- 
improvements  in  arts  which  require  the  ap¬ 
plication  of  fire. 

Experiments  and  obfervations  fhewing 
that  fire  is  an  elaftic  fluid  ;  that  this  elafti- 
city  is  a  neceflary  effect  of  the  demonft: rated 
properties  of  phlogifton  and  light ;  and 
that  the  power  which  caufeth  this  clafti- 
city,  is  repulflon  *,  which  hath  been  demon¬ 
ft  rated  to  be  the  caufe  of  elafticity  in  other 
fluids. 

The  theory  of  faturation  introduced,  and 
digrams  p  re  fen  ted,  in  order  to  Anew  more 
clearly,  why  light,  which  attracts  phlogifton, 
doth  not  form  therewith  a  folid  mafs,  or 
denfe  fluid,  but  only  an  elafbic  fluid. 

Review  of  the  experiments  which  fliewed 
the  fubtility  of  phlogifton  and  of  light  ;  and. 
inductions  importing  that  the  capacity, 
which  fire  hath  to  pervade  all  bodies,  is  the 
neceflary  reiult  of  the  demonft  rated  proper¬ 
ties  of  the  compotent  elements  of  fire  5  and 
that  from  this  property  of  fire,  no  exception. 

arifeth 
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arifeth  again  A:  the  dodrine  of  faturation  *,  in 
as  much. as  that  dodrine  doth  not  teach  that 
the  fize  of  elementary  atoms  can  be  altered, 
nor  that  molicules  can  be  formed  until  the 
atoms  are  in  con  tad. 

Inductions  from  the  properties  of  light: 
and  phlogifion,  and  from  various  experi¬ 
ments  and  obfervations  on  fire^  importing, 
that  fire  is  capable  of  receiving  and  com¬ 
municating  motion. 

Experiments  and  obfervations  fhewing, 
that  bodies  whofe  elementary  atoms  are  held 
in  contad  by  the  more  forcible  attradions, 
are  leafl  expanded  by  a  given  charge  of  fire; 
that  fluids  whofe  atoms  are  approximated  by 
the  lefs  forcible  attradions,  are  mofl  ex¬ 
panded  by  the  like  charge  ot  Are ;  and  that 
folids,  or  fluids,  whofe  atoms  are  ciofely 
approximated,  or  held  in  contad  by  at- 
tradion  intermediate  between  the  foregoing, 
in  force,  are  expanded  to  degrees  inter¬ 
mediate  between  the  foregoing,  by  the  like 
charge  of  fire. . 

Experiments  and  obfervations  fhewing, 
that  folid  bodies,  which  are  expanded  by  a 
fm all  charge  of  fire,  are  foftened  by  a  greater 
charge  of  fire  •,  are  rendered  fluid  or  fufed  by 
a  charge  of  fire  flili  greater  ;  and  are  thrown 
into  vapour,  by  a  charge  of  fire  much 
greater  than  the  foregoing  charges. 

Experiments^ 
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Experiments  and  observations  Shewing, 
that  fluids,  are  expanded  by  a  Small  charge 
of  fire  ;  are  thrown  into  vapour  expanding 
with  Some  force,  by  a  greater  charge  of 
fire  •,  and  that  this  vapour  is  made  to  ex¬ 
pand  with  much  greater  force,  by  much- 
greater  charges  of  fire,  than  the  foregoing. 

T'heory  of.  the  Thermometer. 

Considerations  of  the  foregoing  experi¬ 
ment?  and  obfervations  —  —  C  o  nfide  rat  ion 


that  fire'  cannot  expand  or  riel  troy  attrac¬ 
tion,  hkh  is  a  law  of  nature  Confider- 
ation  that  attr  ition  is  mdft  forcible  in  con- 
tai"..,  and  decrtafes  in  tome  regular  inverfe 
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the  Pittance  of  the  atoms  :  —  Induc¬ 


ts  from  rhei.  experiments,  obdervAtions,- 
ai  .<  neb-  cc  ’  .rred-,  importing,  that  fire 
hr  dre  power  of  counteract  ing  attraction,  by 
tea;  n  of  us  capacity  to  remove  contiguous, 
atoms  of  bodies  to  a  difeanee  from  each 
other,  Inductions  in  like  manner  import¬ 
ing,  that  hardnefs,.  foftrieis,  fluidity,  and 
the  vapoious  ft  ate,  to  which  bodies  me  re¬ 
duced  by  fire,  are  eftedls  *,  the  fin:,  •  f  pow¬ 
erful  attraction  in  contact  of  the  atoms  •, 


the  iecond,  of  attraction  conn terpoi fed  the 
third,  of  aUra&ion  weakened  by  di fiance  ^ 


the  fourth, 
much  by  re  a 
the  atoms. 


of  attraction  weaken- 


>d  very 


Son 


of  the  greater  di fiances  of 
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Experiments  {hewing,  that  fire,  applied 
contiguous  to  a  body,  and  not  confined  by 
that  body  •,  but  on  the  contrary  left  at  li¬ 
berty  to  expand  and  diffufe  itfelf  on  all 
Sides,  exceot  on  the  coaft  of  that  body : 
will  neverthelefs  expand  that  body,  how¬ 
ever  folid  and  tenacious  it  may  be.  Com¬ 
panion  of  thefe  things,  with  the  affertions, 
that  fin  is  matter ,  and  that  it  is  an  elaftic 
fluid. 

Quell  ions  arifing  from  the  foregoing  ex¬ 
periments  and  affertions,  viz. 

Why  doth  not  fire  flow  oft  on  the  fide 
where  it  finds  leaf!  refiftance  ? 

Why  doth  fire,  which  is  at  liberty  to 
flow  off  on  all  fides,  except  one,  neverthe- 
lefs  enter  a  folid  body,  and  expand  it,  in 
defpite  of  the  forcible  attraction  whereby 
,the  atoms  of  that  folid  body  refill  fepa- 
ration  ? 

Thefe  queflions  anfwered  confiflently 
with  the  premiffs. 

Inductions  explaining  how  fire  fevers  the 
attorns  of  bodies  from  each  other  ^  how  it 
expands,  foftens,  fufes,  and  vaporizes  bodies, 

Conliderations  on  various  occurrences  in 
chemiftry  and  arts,  fuggeiling,  that  the 
force  of  fire,  in  expanding  bodies,  is  not 
indefinite.  Experiments  in  order  to  examine 
the  truth  of  the  fuggeftion. 


Obfer- 
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Obfervations  on  the  ufe  and  abufe  of  the 
v/ord  heat ;  and  fhewing,  that  it  expreifes 
only  our  fenfe  of  certain  effects  of  fire  ;  and 
that  if  latent  effeht,  or  latent  fenfe ,  are  ex¬ 
pressions  contradictory  and  unphilofophic 
the  phraze  latent  heat ,  conveys  no  clear 
ideas,  and  ought  never  to  be  ufed  in  che- 
miftry  or  natural  philofophy. 

Experiments  and  observations  fhewmg, 
that  heat,  or  degrees  of  heat,  are  as  the 
quantity  of  fire  in  a  given  body  or  fpace. 

Review,  of  the  experiments  and  natural 
proceffes,  in  which  phlogifton  is  detatched 
and  doth  not  form  fire ;  and  of  the  experi¬ 
ments  and  natural  proceffes,  in  which  phlo- 
gift  on  is  detatched  and  doth  form  fire. 

Obfervations  on  the  times,  diftances,  and 
circumftances,  in  which  the  effedls  of  fire 
do  ceafe  •,  and  on  the  transfers  and  priva¬ 
tions  of  fire. 

Indudlions  importing  that  cold,  is  priva¬ 
tion  of  fire  -,  and  further,  that  the  powers, 
whereby  phlogifton,  detatched  from  com- 
buftible  bodies,  is  prevented  from  forming 
lire  may  effebt  the  decompofition  of  fire. 

Experiments  and  obfervations,  purfuanfe 
to  the  foregoing  inductions,  perfuading*, 
that  fire  is  actually  decompofed,  in  various 
artificial  and  natural  proceffes  \  and  that 
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this  decompofition  of  fire,  is  one  of  the 
caufes,  whereby  cold  is  produced. 

Experiments  fhewing,  that,  when  a  body 
is  fuddenly  expanded,  by  reafon  of  its  own 
elafticity,  or  by  any  power  except  that  of 
fire  then  cold  is  produced  in  that  body, 
and  in  the ‘vicinity  of  it. 

Experiments  file  wing,  that  when  any  bo¬ 
dy  is  fuddenly  contracted  in  its  dimensions, 
fo  far  as  to  occupy  a  fpace  much  Smaller 
-than  it  did  in  its  former  Hate';  then  heat  is 
produced  in  that  body  and  in  the  vicinity  of 
-it. 

Thefe  and  all  known  productions,  of 
;heat  and  cold,  explained,  and  deduced  from 
the  premifes. 

Inductions,  importing,  that  heat  is  pro¬ 
duced,  in  two  ways  :  firft ,  by  the  formation 
of  fire  *,  and  fecondly ,  by  compacting  the  fire, 
which  was  diflfufed  in  a  voluminous  body, 
into  a  fmall  body  or  lpace.  Inductions  im¬ 
porting,  that  cold  alfo  is  produced,  in  two 
ways  :  firft ,  by  the  decompofition  of  fire  ; 
fecondly ,  by  caufing  the  fire,  which  was  con¬ 
tained  in  a.  fmall  compafs,  to  expand  into  a 
large  compafs. 

Experiments  and  observations  on  the  cir¬ 
culations  of  phlogiftcn;  from  the  compound 
called  fire,  to  the  bodies  in  which  it  is  iodg- 
ed^  therewith  forming  inorganic  combufti- 
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ble  bodies  ;  and  from  the  compound  called 
fire,  until  it  contributes  to  the  vegetation 
and  mafs  of  combuftible  vegetables. 

Enumeration  of  various  natural  and  arti¬ 
ficial  operations,  and  of  phenomena,  which 
have  not  been  noticed  fufficiently  in  the  pre¬ 
ceding  inveftigations  :  Reafons  why  thefe 
fubjebts  may  be  now  confidered,  in  any  or¬ 
der  ;  and  why  they  may  be  propofed  in  the 
form  of  queitions  •,  in  order  to  (hew,  that 
the  anfwers  to  thefe  queftions  mult  be  found- 
ded  on  the  foregoing  dodtrines,  and  no  o- 
thers ;  and  consequently  that  thele  anfwers 
confirm  the  premiles ,  inafmuch  as  the  cre- 
dibily  of  all  doctrines  in  natural  philolbphy, 
is  founded  on  them  cor  refpon  den  ce  with,  and 
explication  of,  .the  natural  phenomena. 

■Queftions . 

Why  is  there  no  encreafe  of  heat  in  the 
terraqueous  globe  or  in  the  vicinity  of  it ; 
in  confequence  of  the  quantity  of  fire  hour¬ 
ly  formed,  in  the  courfe  of  many  thoufand 
years  ? 

Why  is  there  no  apparent  wade  of  this 
our  globe  ;  and  why  is  there  no  deficiency 
of  phlogiitic  matter  ;  in  confequence  of  the 
walte  of  phlogiitic  bodies  in  burning,  and 
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of  the  vaft  quantities  of  phlogiftic  matter 
hourly  formed  into  fire  ? 

Why  are  the  higher  regions  of  the  atmof- 
phere,  colder  than  the  lower  regions  •,  aitho’ 
fire  is  evidently  buoyant  in  air? 

Why  doth  the  heat  of  combuftions  not 
extend,  in  open  quiefcent  air,  to  any  conft- 
derable  diftance,  either  horrizontaliy  or  ver¬ 
tically  :  and  why  the  heat  of  combuftions 
doth  not  extend  to  any  great  diftance,  even 
with  the  wind  ? 

Why  fire  may,  without  notable  wafte,  be 
carried  to  a  great  diftance  from  burning  bo¬ 
dies,  by  means  of  chimnies  and  tubes  of 
maflive  conftru&ion  :  and  why  fire  is  carried 
from  burning  bodies,  to  the  diftance  of  ma¬ 
ny  miles,  in  fubterraneous  cavities,  without 
notable  wafte  ? 

What  is  the  caufe  of  meteors,  fire  balls, 
and  luminous  mifts  ?■* 

Why  doth  fire  affeCt  an  equilibrium  in 
bodies  and  fpace  *,  and  why  doth  it  appear 
to  have  no  notable  appetence  or  attraction  to 
any  one  mafs  of  matter,  above  any  other  ? 

What  is  the  caufe  of  condenfation  ? 

Why  doth  a  receiver,  capable  of  contain¬ 
ing  only  a  quart  of  water,  lerve  to  condenfe 
as  much  vapour,in  a  given  time  \  as  can  be 
condenfed  in  a  receiver  capable,  of  holding 
one  hundred  quarts  or  more  sf 
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Why  are  heavy  bodies  carried  away  by  - 
lire,  in  a  direction  contrary  to  that  of  their  - 
gravitation  •,  or  in  any  direction  from  the  fo-- 
cus  of  the  fire  ? 

Why  doth  fire  decompofe  compound  bo¬ 
dies  ;  and  effect  combinations,  and  decom- 
poiitions,  otherwife  not  feafible  •  and  often 
contrary  to  the  order  of  attraction. 

Why  bodies,  which  refill  the  volatilizing 
power  of  lire,  with  extreme  force,  are  eafi- 
ly  volatilized,  by  fire,  when  they  are  com¬ 
bined  with  phlogifton  ? 

Why  do  water,  fpirits,  and  other  bodies,, 
when  vaporized  by  fire,  mount  in  atmof- 
pherie  air :  and  why  do  they  mount  to  a 
certain  height  in  the  atmofphere  of]  air,  and 
no  further  P 

What  is  the  caufe  of  wind,  monfoons, 
hail,  fnow  ? 

What  are  the  caufes  of  fermentation,  pu¬ 
trefaction,  decay,  effiorefcence,  inteftine  mo¬ 
tion  and  effervefcence  P 

What  is  the  caufe  of  the  putrefadion  of 

wood,  &c. 

Why  are  putrid  bodies  odorous.  And 
why  are  many  bodies  not  odorous  until  they 
are  {truck,  rubbed,  or  heated  ? 

Why  are  putrefeent  bodies,  long  prefer- 
ved  from  putrefadion*  by  fixable  air  P 

Why  is  wood  long  preferred  from  rotting, 
by  itnmerfion  in  water  P 
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What  is  the  condition  of  air,  when  it  ac¬ 
celerates  putrefaction  ? 

Why  is  the  air  in  cities,  woods,  marihes, 
clofe  prifons,  and  jfhips,  lefs  falubrious  than 
the  atinofpheric  air  in  other  places  ? 

Why  is  air  which  hath  been  refpired,  in- 
falubrious  to  animals  which  immediately 
breathe  it? 

What  is  the  power,  whereby  potential 
cauftics  deftroy  the  human  fabrick,  &c.  &c. 


Light . 

Review  of  the  experiments  and  dodtrines 
of  Sir  Ifaac  Newton  and  other  philofophers, 
concerning  Light.  Vindication  of  Sir  liaac 
Newton,  from  erroneous  opinions  afcribed 
to  him,  in  coniequence  of  his  Queries. 

V  arious  fallacies  and  inconfiitencies  of  the 
modern  theory  of  optics  demonif  rated. 

Experiments  and  obfervations  perfuading 
that  light  is  an  elementary  matter  confiding 
of  atoms  of  the  final  left  fize  :  That  light  is 
not  an  emanation,  or  a  matter  fent  forth  by 
the  fun,  or  ftars,  or  planets,  or  fatellites  : 
That  light  exifts  in  all  bodies  and  fpaces  to 
the  utmoft  limits  of  the  known  creation  : 
That  light  vifible,  or  illumination,  is  the 
element  of  light  imprefting  our  Organs  of 
fight  fenfibly  :  That  darknefs  is  not  the  ab- 
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fence  of  light,  or  any  privation  of  light. 

That  darknefs  is  only,  a  word,  exprehing  * 
our  infenfibility  of  the  pretence  of  light : 
that  the  quiefcence  of  light  is  the  caufe  ofs 
darknefs;  or  in  other  words,  darknefs  is 
light  at  reft,  or  in  a  condition  incapable  of 
making  a.  fenfible  imprefTion  on  our  organs. 

That  illumination  '  commonly  called  light) 
and  darknefs,  are  with  refpedt  to  light, 
what  found  and  ftillnefs  are  with  refpecl  to* 
air. 

Obfervations  on  the  errors  induced  in  op¬ 
tical  reafoning,  by  confounding  the  ideas 
of  illumination,  and  light ;  by  ufmg  the 
word  light  indifcriminately  to  exprefs  the* 
element,  and  our  fenfe  of  its  motion  ;  by 
the  like  improper  ufe  of  the  words  darknefs. 
and  (bade.  Experiments  and  obfervations^ 
concerning  fhade,  fhewing  what  it  really  is, 
and  the  impropriety  of  denying  the  ubiquity; 
of  light,  becaufe  illumination,  vulgarly  cal¬ 
led  light,  doth  not  bend  into  the  (hade. 

Experiments  and  obfervations,  (hewing* 
that  light  is  an  element  confiding  of  atoms 
which  repel  each  other  ;  and  that  by  reafon 
of  this  repuifion,  together  with,  the  fubcility 
already  mentioned,  it  becomes  an  elaftic 
fluid,  capable  of  pervading  ail  bodies, .and 
itfelf  inviuble,  altlio’  the  medium  of  vifion. 
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Experiments  and  obfervations,  fhewing 
that  light  doth  not  attraCt  earth  or  earthy 
compounds,  water  or  watry  compounds,  al¬ 
kali  or  alkaline  compounds,  acid  or  acid, 
compounds,  air  or  aerial  compounds,  nor 
compounds  confiding  of  two  or  more  of  the 
foregoing,  nor  any  compound  formed  with 
the  foregoing  and  phlogifton  ^  nor  any 
known  vilible  matter,  nor  any  known  invifi- 
ble  fluid,  or  matter,  except  phlogifton  ; 
but  that,  on  the  contrary,  light  repels  all 
thefe  bodies,  and  every  known  matter  except 
phlogifton.  . 

Eitimations  of  the  repulfions  of  light,  of 
the  attraction  of  light  to  phlogifton,  of  the 
relative  quantities  and  conditions  of  matter 
attracting  and  matter  repelling  light  •,  con- 
elutions- that  light  ought  not  to  gravitate  to 
our  earth,  if  gravitation  be  only  the  fum  of 
elementary  attractions,  or  the  excels  of  the 
attractions  above  the  repulfions,  as  hath 
been  fuggefted. 

Experiments  and  obfervations,  fhewing 
that  light  doth  not  gravitate ;  and  why  it 
is  equably  diffufed  in  bodies  and  in  fpace. 
Conclufions  confirming  the  foregoing  theory 
of  gravitation. 

Experiments  and  obfervations,  fhewing 
that  we  have  no  fenfe  of  illumination,  or  of 
objedls  by  vifion  (or  in  the  vulgar  phrafe 
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we  cannot  fee  light)  except  when  light  is  ac¬ 
tuated  by  fome  matter  in  motion  ;  and  fur¬ 
ther  (hewing,  that  only  one  fpecies  of  ele¬ 
mentary  matter  is  capable  of  thus  actuating 
light ;  and  that  this  matter  is  phlogifton  ; 
and  that  phlogifton  combined  with  any  mat¬ 
ter  except  light,  hath  not  this  property  du¬ 
ring  the  combination  ;  but  that  pure  phlo¬ 
gifton  and  phlogifton  combined  with  light, 
that  is  fire,  have  this  property ;  and  have  it 
only  w  hi  1ft  they  are  in  a  ft  ate  of  vibratory 
motion. 

Enumeration  of  the  foregoing  experi¬ 
ments,  and  other  experiments  and  obferva- 
tions  (hewing,  that  light  is  not  moved  rapid¬ 
ly  and  progreftlvely  in  the  ordinary  courfe 
of  nature,  or  when  it  imprefifes  us  with  vriu- 
al  fenfe  of  objects ;  that  no  progreftlve  mo¬ 
tion  of  light  is  neceftary  to  vifion  :  but  that 
vibratory  motion  of  light  is  neceftary  to  vi¬ 
fion  :  that  this  motion  is  communicated  to 
light  by  other  matter  whofe  motion  is  vi¬ 
bratory  :  that  light  aftedts  the  eye  by  com¬ 
municated  impulfe,  as  air  aftedts  the  ear  by 
impulfe,  and  not  by  progreftlve  motion  :  and 
that  light  hath  no  laws  of  motion  except 
what  are  common  to  all  elaftic  fluids. 

Review  of  the  feveral  experiments,  obfer- 
vations  and  dodtrines,  which  incline  us  to 
rejedt  the  opinion,  that  the  fun  is  a  mafs  of 
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luminous  or  fiery  matter,  or  that  he  can 
mit  from  his  fubftance  the  light  or  heat  per¬ 
ceived  when  he  is  prefect,  and  yet  fufrer  no 
wafte  or  change.;  and  which  incline  us  to 
prefume  that  the  fun  is  a  mafs  of  matter, 
not  unlike  our  earth,  containing  much  phlo¬ 
gifton  ;  and  a  great  part  of  whofe  furface 
is  at  once  burning,  and  whofe  fire  is  decom- 
pofed,.  and  whole  phlogifton  returns  to  parts 
of  his  mafs  formerly  burnt,  and  whofe  fub¬ 
ftance  is  confequently  never  diminifhed ; 
and  w^hofe  fire  altho5  it  doth  not  pafs  away 
from  his  atmofphere,  actuates  light  to  great 
diftances,  as  our  fmall  fires  upon  earth  do 
to  fmaller  diftances,  or  as  they  would  proba¬ 
bly  do  to  greater  diftances  if  viewed  verti¬ 
cally  thro5  the  atmofphere,  inftead  of  being 
viewed  thro5  the  turbid  air  near  the  earth. 

Inductions  from  the  demonftrated  proper¬ 
ties  of  water,  air,  alkali,  acid,  phlogifton, 
and  light ;  ftiewing  why  impulfe  communi¬ 
cated  to  all  gravitating  matter,  whether  in 
the  form  of  folid  mafles,  or  inviiible  fluids, 
is  to  our  fenfes  loft  in  a  fmal-l  time  and  fpace  ; 
and  hath,  within  the  fpace,  in  which  it  is 
perceptible,  flow  fucceflive  communication 
or  progrefs  ;  and  why  impuife  communica¬ 
ted  to  light  is  communicated  thro5  this  fluid 
ajmoft  inftantaneoufty  to  diftances  unmeafur- 
edo  and  why  it  is  communicated  thro5  pure  air 
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nearly^  as  well  as  thro’  fpaccs  void  of  air  p 
thro*  fome  bodies,  nearly  as  well  as  thro’ 
air  ;  and  thro’  other  bodies,  not  in  any  de¬ 
gree  fenfible  to  our  organs. 

Experiments  exhibiting  the  following 
phenomena  and  analogies  which  for  the  pre~ 
Ent  are  exprefied  by  the  cuftomary  terms 
to  avoid  prolixity,  viz. 

The  phenomena  of  reflected  light,  and. 
reflectors  perfeCt  and  imperfect;  of  the 
angle  of  reflection  •  and  of  paralel,  diver¬ 
ging,  and  converging  light ;  and  of  foci 
of  light  by  reflection.  The  analogy  be—-, 
tween  thefe  and  found,  and  eccho,  and  bo¬ 
dies  caufing  iterations  and  increafe  of  found. . 

The  phenomena  of  tranfmitted  light  ;  of 
bodies  diaphanous  perfectly,  or  imperfectly; , 
of  tranfmitted  light,  diverging,  paralel,  and  - 
converging;  of  foci  of  tranfmitted  light. 
The  analogy  between  thefe  and  found  com¬ 
municated  thro’  bodies.  The  phenomena, 
which  fuggefted  the  notions  of  fits  of  eafy 
reflection  and  fits  of  eafy  tranfmiffion,  and 
other  fits  of  light  imagined  by  philolbphers. 
The  phenomena  of  bodies  opaque  perfect¬ 
ly,  or  imperfeCtly;  and  the  analogy  of 
thefe  with  perfeCt  and  imperfeCt  media  of 
found. 

The  phenomena  of  foci  of  light  aCting 
on  bodies  ;  of  the  cold  focus  of  the; 
moon,  &c.  — — 
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The  foregoing  phenomena  explained  and 
[educed  from  the  premifed  properties  of 
ight  and  other  matter  •  all  other  properties 
ttributed  to  light,  rejected. 

The  phenomena  of  the  r  fractions  and 
nflections  of  light  refumed  :  comparifons 
>f  the  refracting  power  of  phlogiflic  bodies, 
vith  that  of  non-phiogitlic  bodies  •,  and 
he  reflecting  power  of  non-phlogiflic  bodies 
:ompared  with  that  of  phlogiflic  bodies. 
Fhe  opacity  and  blacknefs,  of  certain  phlo- 
giftic  bodies,  and  their  incapacity  to  reflect 
light  fo  powerfully  as  others  do  *  and  the 
capacity  of  diaphanous  phlogiflic  bodies 
to  refract  light  more  than  other  bodies  do, 
exhibited. 

Explanations  of  thefe  phenomena  dedu¬ 
ced  from  the  premifed  properties  of  light, 
phlogiflon  and  other  matter. 

Experiments  exhibiting  the  phenomena 
of  prifmatic  colours,  and  colours  by  refrac¬ 
tions  various ;  and  of  colours  cf  bodies  *, 
and  colours  induced,  changed,  and  appa¬ 
rently  deflroyed  in  bodies. 

Review  explanatory  of  the  mechanical 
dodtrine  of  communicated  motion  ^  and 
percuflion  of  elaflic  bodies ;  of  oblique 
planes,  &c. 

The  foregoing  colours,  changes  of  co¬ 
lour,  and  deilrudlions  of  colour,  explain¬ 
ed,,  and  deduced  from  the  premifed  pro¬ 
per- 
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perties  of  light  and  other  matter.  Con* 
clufions  that  no  other  properties  of  light 
ought  to  be  admitted* 

The  received  doftrine  of  colours  oppofed 
by  experiments :  and  oblervations  on  thefe 
and  the  preceding  experiments,  perfuading, 
that  light  doth  not  confift  of  rays  differing 
in  their  original  properties,  and  impreffing 
us  with  a  fenfe  of  colour  peculiar  to  each 
different  ray  ;  but  .that  our  fenfe  of  colour 
is,  our  preception  of  the  modifications  of  the 
vibratory  motion  of  light  ;  and  that  the 
feven  prifmatic  colours  are,  with  refpedl  to 
light,  what  the  feven  tones  are  with  refpedt 
to  air. 

Experiments  exhibiting  the  preparation  and 
phenomena  of  all  the  known  phofphori  •,  the 
glow  worm  and  fome  other  animals,  filh  and 
rotten  wood  being  ranked  in  this  clafs.  The 
phenomena  of  phofphori  explained  and  de¬ 
duced  from  the  premifed  properties  of  light 
and  other  matter  •,  or  e forts  made  to  this 
effect  "...  I 

Confiderations  on  the  circulations  of  light, 
explaining  why  there  is  no  encreafe  or  de- 
creafe  or  the  quantity  of  light  •,  arid  fuggeft- 
ing  latisfadlory  anfwers  to  various  queitions 
concerning,  fun  light,  moon  light,  candle 
light,  optical  inixruments,  &c. 
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Review  of  the  experiments  and  pFOCefTe^ 
in  which  heat  or  fire  is  produced  by  mix¬ 
tures,  condenfations,  fermentations,  putre¬ 
factions,  fridion,  percuflion. 

Review  of  the  experiments  exhibiting  the 
various  modifications  of  luciferous  and  ig¬ 
neous  matter,  from  the  torrid  focus  of  fun 
light,  to  furnace  fires,  blazes,  warmth, 
down  to  the  phofphoric  cold  luciferous 
matter,  and  moon  light  5  review  of  the  pro¬ 
perties  of  phlogifcon  and  its  circulation  in 
our  atmofphere  and  terraqueous  globe  *  and 
review  of  the  bodies  which  become  odorous 
by  fridion  percuflion  and  heat  ^  introduc¬ 
tory  to  the  experiments  prefen  ting  the  phe¬ 
nomena  of  the  electrical  matter. 

The  following  queflion  propofed  : 

Doth  the  define al  fluid  contain  phlogif- 
ton  ? ' 

Obfervations  on  the  materials  and  circum- 
flances  neceffary  forexciting,  accumulating, 
retaining,  and  conducting  the  dedric  mat¬ 
ter  :  and  furnmary  view  of  all  the  phenome¬ 
na  and  arguments,  which  incline  us  to  be¬ 
lieve,  that  the  electrical  fluid  contains  phlo- 
giiton. 

Summary  view  of  the  obfervations  and 
arguments,  which  Item  repugnant  to  the 
foregoing  opinion  concerning  eledrical  mat¬ 
ter.  Attempts  to  reconcile  thefe  with  the 

H  affirmativ 

e 


(  74  y 

affirmative  obfervations  and  arguments  *  and 
to  eflablifh  the  opinion  that  phlogifton  is  a 
conftituent  elementary  part  of  the  eleCtrical 
matter. 

Experiments  and  obfervations,  made  with 
a  view  to  difcover,  whether  the  eleftricab 
matter  is  phlogifton  fold t ary  and  pure ,  or 
'  phlogifton  combined  i  or  whether  the  elec¬ 
trical  matter  is  an  el  ementary  matter  diffe¬ 
rent  from  all  thofe  heretofore  mentioned. 

Summary  view  of  the  foregoing  obferva- 
tions  and  doCtrines  concerning;  attraction. 

Obfervations  on  the  feveral  fpecies  of  at¬ 
traction  adopted  by  philofophers,  and  ex- 
preffed  by  the  words 

Attraction  of  gravitation. 

Attraction  of  aggregation, 

Attraction  of  cohefion, 

Attraction  of  intermediums, 

EleCtive  attraction. 

Double  elective  attraction. 

Capillary  attraction, 

Mag  netic  attraction, 

EleCtrical  attraction. 


Thefe  feveral  attractions  ill uft rated  by  ex¬ 
periments,  and  explained,  and  deduced 
from  the  demonftrated  attraction  of  the  de¬ 
ment  :ry  atoms, 

C  m’et  .nd  fpecidations  concerning  the 

.am  ■  x.a-vonomi  and  rational  faculties  of 

man  ; 
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man ;  of  the  queries  the  following  are  a  fpe*~ 
cimen  .* 

Quer>  Is  it  not  poffible  for  men  to  arrive 
to  a  perfect  knowledge  of  all  properties  of 
matter  hitherto  mentioned,  and  to  difeover 
the  caufe  of  all  the  phenomena  hitherto  men¬ 
tioned  or  implied  ;  except  the  few  fuggefted 
in  the  nextqueflion. 

ghier.  Is  it  poffible  for  men  to  compre¬ 
hend^  or  reafon  truly  on,  the  properties  of 
matter  or  laws  of  nature,  or  divine  diipen- 
fations,  whereby  they  are  enabled  to  live, 
and  reafon. 

Quer.  It  is  poffible  for  the  mind  of  man 
to  investigate  the  caufe  of  vital  heat,  muf- 
cular  motion,  and  fenfation  •,  or  to  difeover 
what  is  the  nervous  influence;  what  is  that 
life,  wiiich  a  vapour,  an  eledtric  fpark,  or 
a  bodkin  can  detatch  or  deftroy. 

Why  is  fixabie  air  or  phlogiflicated  air, 
which  extinguiffies  blaze  and  conducts  elec¬ 
tric  matter,  deleterious  to  animals  which 
breathe  it. 

Why  do  aethers,  fpiritus  re<5tors,  vinous 
fpirits,  the  vegetables  called  narcotic,  the 
vegetable  animal  and  mineral  fubftances  cal¬ 
led  antifpafmodies,  atfedt  our  fpirits  and 
fenfes  ;  and  why  is  the  moil  inflammable  or 
phlogiftic  part  of  all  thefe,  when  feparated 

from 
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;;  from  the  other  pares*  the  tnoft  powerfully 
jnjfciotie-or  antilpaftnccix  or  exhilerant? 
^';’c;Whry;  dc'th  theekdncal  ft- id  give  us  fefcfa 
<s%f.:eoid#  on  the  coaft  where  it  is  excited 
•  Why  doth  air,  of  a  certain  temperatur 
according  to  the  thermometer,  give  us  fen 
of  cold,  much  greater,  than  is  given  by 
of  the  like  temperature,  according  to  the  ther¬ 
mometer,..  in-  other  conditions  of  the  atmaf- 
phere.  Or  in  other  words  •,  what  is 
caufe,  that  we  are  chilled  by  air,  which  the 
„  thermometer  denote th  not  to  be  fo  cold  as 
air,  other  wife  conditioned,  in  which  we  are  * 
not  chilled. 

Apology  for  the  imperfections  and  errors 
of  this  Syllabus,  and  the  improvident  ufeof 
.  pofitive  exprelTions  in  dubious  doCtrines* 


F  I  N  I  S. 


